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CITY-WIDE  STUDIES  —  PART  II 

THE  PLANNING  OF  PUBLIC  SERVICES 
FOR  THE  CITY  OF  NEW  YORK 

FOREWORD 

The  reports  published  herein  belong  to  a  series,  prepared  for  the  Mayor's  Com- 
mittee on  City  Planning  of  the  City  of  New  York,  covering  studies  made  during  the 
years  1934-1938  with  the  aid  of  the  United  States  Work  Projects  Administration 
Project  Number  465-97-3-96. 

For  a  general  statement  of  the  purpose  and  methods  of  these  studies  the  reader 
is  referred  to  the  Preface  to  Part  I  of  these  City-Wide  Studies. 

The  entire  series  reports  upon  one  of  the  few  recorded  efforts  to  conduct  com- 
prehensive city  planning  studies  in  this  country.  Part  I  "Basic  Factors  in  the  Planning 
of  the  City  of  New  York"  includes  population,  industrial  and  residential  areas,  and 
zoning  reports.  This  part  reports  upon  those  public  services  that  must  be  studied 
in  the  planning  of  the  city  and  in  the  programming  of  city  expenditures  for  permanent 
improvements.  Part  III  "Programming  Public  Improvements  in  the  City  of  New 
York"  examines  the  city's  ability  to  finance  permanent  improvements  in  the  future, 
and  suggests  a  long-term  outlay  program  for  needed  public  works  within  the  financial 
resources  indicated. 

Purpose 

At  its  inception  in  1934,  the  staff  of  the  Mayor's  Committee  on  City  Planning 
was  directed,  among  other  things,  to  lay  the  ground  work  for  a  master  plan  through 
the  relevant  city-wide  studies,  and  to  consider  municipal  finances  in  connection  with 
public  works  planning.  Provisions  of  the  present  charter,  which  was  adopted  in  1936 
and  became  effective  January  1,  1938,  gave  especial  emphasis  in  these  studies  to  a 
long-term  program  of  permanent  improvements  that  would  provide  for  the  city's 
indicated  future  development. 

Accordingly  the  studies  of  Highways,  Water  Supply,  Sanitation,  Education, 
Parks,  Rapid  Transit,  and  Other  Public  Services  attempted  to  ascertain  current 
deficiencies  and  probable  future  needs  during  three  six-year  periods  for  all  public 
services  which  are  related  to  the  master  plan  and  the  scheduling  of  city  expenditures 
for  permanent  improvements. 

The  reports  included  in  this  part  were  completed  at  the  various  dates  mentioned 
in  the  several  chapters.  Changing  conditions  have  subsequently  modified  some  of  the 
data  upon  which  these  studies  were  based.  In  editing  the  original  manuscripts  for 
publication,  it  was  not  practicable,  however,  to  undertake  the  revisions  necessary  to 
bring  the  studies  up  to  date. 

Method 

It  was  impracticable  for  the  staff  to  attempt  detailed  studies  of  individual  proj- 
ects in  all  fields.  In  several  studies,  therefore,  future  needs  were  measured  on  the  basis 
of  the  population  of  9.2  millions  expected  in  1970,  distributed  according  to  the  pattern 
envisaged  in  the  Residential  Area  Study.  With  the  exception  of  population  forecasts, 
all  data  employed  in  these  studies  were  obtained  from  official  sources, 


One  of  the  more  difficult  problems  encountered  was  the  determination  of  the 
extent  of  improvements  that  will  be  required  for  the  replacement  of  that  portion  of  the 
existing  physical  plant  that  may  become  inadequate  or  obsolete  during  the  eighteen 
years  1939  through  1956.  Such  needs  are  not  readily  ascertained  in  studies  dealing 
with  city-wide  problems  of  the  magnitude  found  in  New  York. 

Whenever  the  information  that  would  indicate  the  extent  of  such  requirements 
was  not  available,  the  staff  relied  upon  past  per  capita  expenditures  as  an  indication 
of  future  needs.  Since  the  costs  of  the  extension  and  replacement  type  of  improve- 
ment are,  in  general,  relatively  small  this  method  was  considered  fairly  satisfactory. 

The  assumptions  employed  in  these  studies  were  believed  to  be  reasonable  on 
the  basis  of  available  data,  but  they  are  obviously  subject  to  qualification. 
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The  Highway  System 


INTRODUCTION 

City  Planning  and  street  planning  are  often  re- 
garded as  synonymous.  Inadequate  and  erroneous 
as  this  conception  may  be,  it  nevertheless  suggests 
that  the  highway  system  is  very  near  the  heart  of 
the  matter,  and  that  one  need  not  labor  the  im- 
portance of  the  city's  street  system,  or  its  place 
in  a  planning  program. 

Not  only  do  streets  serve  as  channels  for  traf- 
fic, in  which  capacity  they  have  become  the  sub- 
ject of  ever  increasing  public  concern  and  scientific 
study,  but  they  also  establish  the  pattern  on  which 
the  city's  land  is  subdivided  for  building  purposes, 
providing  access  to  all  the  resulting  parcels  of 
land  both  public  and  private.  They  also  constitute 
a  major  item  in  the  city's  outlays  for  permanent 
improvements,  and  hence  need  to  be  carefully 
studied  as  an  element  of  any  long-term  capital 
outlay  program,  including  both  assessable  improve- 
ments and  capital  budget  items. 

It  was  not  the  purpose  of  this  study  to  investi- 
gate and  report  upon  all  phases  of  New  York's 
street  system.  Rather  it  was  undertaken  in  con- 
sideration of  the  fact  that  the  free  flow  of  traffic 
between  all  parts  of  the  city  is  an  obvious  neces- 
sity whose  realization  within  the  city's  financial  re- 
sources will  be  possible  only  with  the  aid  of  far- 
sighted  planning. 

Although  a  considerable  number  of  improve- 
ments have  been  made  since  1927  in  New  York's 
highway  system,  the  following  quotation  from  the 
Highway  Traffic  report  issued  that  year  by  the 
Regional  Plan  Committee  states  the  essential 
nature  of  the  present  traffic  problem. 

"The  problem  of  communications  in  the 
regional  area  of  New  York  and  its  environs 
is  probably  the  most  complicated  in  the  world. 
This  is  true  not  only  because  the  area  prob- 
ably contains  the  largest  population  of  any 
area  of  similar  size,  but  also  because  of  the 
unusual  topographic  conditions  which  break 
it  up  in  such  a  manner  that  it  is  difficult  to 
provide  access  between  its  separate  parts,  and 
the  greater  degree  of  intensity  of  use  of  land 
in  proportion  to  available  street  space  that 
exists  in  New  York  as  compared  with  other 
great  cities.  The  complications  affect  all  prob- 
lems of  transportation,  but  none  to  a  greater 
extent  than  that  which  takes  the  form  of 
traffic  movement  on  highways  and  streets. . . ." 


In  undertaking  these  Highway  Studies,  the 
Mayor's  Committee  on  City  Planning  recognized 
that  the  trend  of  increasing  motor  vehicle  regis- 
tration will  add,  if  anything,  to  the  pressing 
nature  of  the  city's  traffic  problems,  and  that  an 
adequate  solution  can  be  provided  only  by  a  com- 
prehensive and  coordinated  system  of  highways 
designed  to  meet  the  requirements  of  modern 
automotive  transportation.  In  these  investigations 
the  staff  considered  numerous  previous  studies 
and  proposals  by  other  agencies,  but  made  original 
suggestions  where  none  were  proposed  to  date. 

The  projects  presented  in  this  report,  however, 
should  be  understood  to  be  altogether  tentative, 
and  subject  to  further  study  and  coordination  by 
the  appropriate  agencies  before  they  are  included 
in  the  official  Master  Plan.  Their  value  lies  pri- 
marily in  the  fact  that  each  proposal  has  been 
considered  in  relation  to  a  comprehensive  system 
of  highways,  as  well  as  other  features  of  the 
Master  Plan,  and  that  the  system  as  a  whole  has 
been  kept  within  the  range  of  financial  practi- 
cability indicated  by  other  Studies  of  the  Mayor's 
Committee  staff.  The  timing  of  these  projects  in 
the  suggested  eighteen  year  program  will  obviously 
be  influenced  by  the  availability  of  city,  state  and 
federal  funds.  Since  the  completion  of  this  study 
in  April,  1938,  construction  of  certain  of  these 
projects  has  commenced  and  some  of  the  proposals 
have  been  placed  on  the  city  map. 

STANDARDS  AND  OBJECTIVES 

In  the  face  of  the  great  variety  of  street  pat- 
terns that  have  been  tried  in  cities  here  and  abroad, 
and  of  the  chronic  inadequacy  of  most  facilities 
of  this  sort  under  the  deluge  of  modern  automobile 
traffic,  it  is  difficult  to  establish  standards  of 
adequacy.  Even  though  there  were  agreement  on 
ideal  standards,  the  conditions  to  which  they  must 
be  applied  in  built-up  cities  make  their  realization 
so  difficult  as  to  render  them  of  little  value  in 
practice. 

An  ideal  street  system,  it  is  commonly  agreed, 
consists  of  a  combination  of  radial  and  circum- 
ferential highways  so  arranged  that  traffic  can 
flow  directly  between  points  of  origin  and  destina- 
tion, with  fairly  even  dispersion  throughout  the 
whole  system. 
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Such  a  pattern  is  unattainable  in  New  York, 
except  in  a  very  modified  form,  due  to  such 
natural  obstacles  as  the  great  bodies  of  water 
which  break  up  the  city  and  its  surroundings  and 
the  existing  street  and  building  development  of 
the  city.  Any  attempt  to  carry  out  an  "ideal" 
system  in  its  entirety  would  bankrupt  the  city. 

On  the  other  hand,  it  must  be  acknowledged 
that  failure  to  deal  adequately  with  the  problem 
of  vehicular  circulation  will  render  the  city  un- 
economic, if  not  unlivable.  Therefore  a  very 
simple  and  practical  standard  has  been  adopted, 
namely  that  rapid  movement  along  major  or  ex- 
press highways  should  be  provided  for  all  vehicles, 
both  passenger  and  freight,  from  every  part  of  the 
city  to  every  other  part.  The  principal  purpose 
of  this  study  was  to  work  out  such  a  major  high- 
way system,  within  the  financial  resources  of  the 
city. 

It  is  too  much  to  expect  that  these  major  and 
express  highways  will  be  adequate  to  meet  the 
demands  of  traffic  at  all  times.  Past  experience 
shows  that  local  streets  will  have  to  serve  the 
overflow  which  occurs  at  peak  hours.  But  at  all 
other  times  a  major  highway  system  that  will  pro- 
vide for  rapid  and  direct  movement  throughout 
the  city  is  a  reasonable  and  attainable  objective. 

Two  other  tests  have  been  applied  throughout, 
namely:  (1)  Does  the  facility  in  question  meet 
the  modern  standards  of  design  requisite  for  the 
handling  of  the  faster  passenger  cars  and  the 
larger  buses  and  heavier  trucks  now  on  the  road? 
(2)  Is  it  financially  practicable  now,  or  within 
the  next  decade  or  two?  With  these  objectives 
and  standards  in  view,  a  comprehensive  study  of 
the  city's  street  system  was  undertaken. 

ANALYSIS  OF  PRESENT  CONDITIONS 

Because  the  city's  streets  are  in  the  jurisdiction 
of  the  five  borough  governments  rather  than  one 
agency,  there  was  no  single  map  giving  basic 
information  on  a  comparable  basis  for  the  city  as 
a  whole.  The  first  step,  therefore,  was  to  prepare 
a  "street  status"  map,  on  which  information  ob- 
tained from  each  borough  and  in  the  field  was 
reduced  to  a  common  set  of  symbols  and  plotted 
on  maps  of  uniform  scale,  namely  1,000  feet  to 
the  inch. 

These  maps,  in  color  and  hence  not  repro- 
ducible, provided  the  staff  with  information  as  to 
the  several  legal  and  physical  stages  in  which  the 
city's  streets  are  found,  ranging  from  those  merely 
mapped,  through  grading  and  temporary  pave- 
ment, to  fully  paved  permanent  streets. 


Coincidentally,  there  was  prepared  a  replica  of 
the  official  City  Map  at  the  scale  of  4,000  feet  to 
the  inch,  which  was  printed  and  hence  available 
in  quantity  to  the  staff  and  others. 

Using  the  information  on  the  street  status  map, 
there  was  thereupon  prepared  an  Existing  Streets 
map,  by  the  simple  expedient  of  eliminating  from 
the  official  city  map  all  those  streets  which  have 
no  physical  existence  on  the  ground. 

This  Existing  Streets  map,  also  printed  at  the 
scale  of  4,000  feet  to  the  inch,  had  the  added  ad- 
vantage of  showing,  for  the  first  time,  all  the  non- 
existing  mapped  streets  within  the  city  limits.  It 
was  therefore  of  invaluable  aid  not  only  in  these 
highway  studies,  but  in  other  planning  studies 
upon  which  the  staff  was  engaged  as  well. 

On  copies  of  the  appropriate  maps,  the  staff 
plotted  various  items  of  information  essential  to 
any  comprehensive  consideration  of  the  city's 
highway  problems,  including: 

1.  Widths  of  right-of-way  and  of  present 
pavement  of  all  existing  streets. 

2.  Existing  vehicular  structures  throughout 
the  city,  including  bridges,  viaducts,  tun- 
nels, express  highways,  etc. 

3.  Present  traffic  densities  on  all  highways, 
based  on  recent  Police  Department 
"Vehicle  Flow  Maps"  showing  average 
adjusted  daily  peak  load. 

Although  directed  primarily  toward  the  major 
highway  system,  these  studies  also  included  an 
analysis  of  the  local  street  system.  The  results 
of  this  study  were  mapped  to  show  graphically  the 
portions  of  the  city  actually  developed  with  the 
typical  gridiron  street  system;  the  existing  non- 
gridiron  areas;  and  districts  undeveloped  as  yet, 
including  both  those  that  are  mapped  and  un- 
mapped. This  interesting  map  (Fig.  1)  shows 
therefore  both  the  areas  in  which  the  gridiron 
system  has  already  been  abandoned,  and  those  in 
which  other  systems  of  local  streets  are  still  prac- 
ticable. 

ANALYSIS  OF  PREVIOUS  PROPOSALS 

It  is  natural  that  any  problem  of  such  general 
interest  as  street  traffic  should  have  called  forth 
numerous  "solutions"  in  recent  years,  including 
many  suggestions  emanating  from  voluntary 
sources  as  well  as  from  the  agencies  charged  with 
official  responsibility  for  highway  construction. 
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These  previous  proposals  were  made  the  sub- 
ject of  exhaustive  study  <*>,  a  complete  card  file 
being  prepared  with  an  entry  for  each  proposal, 
including  information  as  to  the  sponsors  and  prin- 
cipal endorsers  of  each  project.  Such  projects  in- 
cluded major  highways,  parkways,  bridges  and 
tunnels,  as  well  as  more  numerous  local  improve- 
ments. They  were  plotted  on  maps  for  study  in 
relation  to  each  other  as  well  as  to  the  other  city- 
wide  highway  data  already  described. 

PRELIMINARY  CONCLUSIONS 

Analyses  of  all  these  sets  of  facts  and  proposals 
revealed  certain  obvious  and  significant  conclusions 
which  were  of  value  in  the  studies  for  an  adequate 
highway  system  including: 

1.  New  York's  vast  network  of  streets  is 
built  predominantly  on  the  inflexible  grid- 
iron system  with  blocks  averaging  200 
feet  deep  and  500  to  900  feet  long. 

2.  There  are  numerous  wide  thoroughfares 
which  in  many  cases  fail  to  function  as 
through  arterial  highways  because  of  their 
lack  of  continuity. 

3.  Most  major  structures,  the  bridges  and 
tunnels  necessitated  by  New  York's  mari- 
time location,  carry  enormous  volumes  of 
traffic  for  which  their  approaches  are 
usually  inadequate. 

4.  Many  important  streets  are  seriously  handi- 
capped by  obstructions  such  as  columns 
of  elevated  structures,  poor  visibility, 
needless  parking  and  curb  loading,  and 
by  obsolete  design  which  has  resulted  in 
narrow  pavements,  short  curves  or  angular 
turns,  bumpy  profiles  and  unsuitable  pav- 
ing materials. 

5.  There  are  numerous  focal  points  of  con- 
gestion or  traffic  knots,  at  important  inter- 
sections, at  the  confluence  of  several  main 
thoroughfares  and  at  bridges,  tunnel  and 
ferry  approaches. 

6.  There  are  three  outstanding  regions  of 
traffic  density  which  may  be  broadly 
designated  as  midtown  Manhattan,  down- 
town Manhattan  and  the  hub  of  Brooklyn, 
where  the  average  speed  of  vehicles  dur- 
ing the  day  is  less  than  twelve  miles  per 
hour.  Congestion  in  these  areas  is  due  to 


(1)  Among  the  sources  consulted  were  the  following:  Official: 
Board  of  Estimate,  Chief  Engineer;  Borough  Presidents  and 
their  engineering  staffs;  Department  of  Plant  and  Structures; 
Department  of  Parks;  Long  Island  State  Park  Commission; 
New  York  City  Tunnel  Authority;  New  York  State  Legislative 
Committee   on   Highways;    Police    Department;    Port   of  New 


concentration  of  residence,  business  or 
amusement  interests  in  addition  to  a  large 
amount  of  through  traffic,  which  at  pres- 
ent passes  through  instead  of  around 
these  regions. 
The  proposed  highway  program  resulting  from 
these  studies  is  not  considered  an  ultimate  system 
for  the  city.  Rather  it  has  been  confined  to  what 
may  be  practicable  for  the  city  to  undertake  in 
the  next  two  decades,  or  more  precisely,  for  three 
six-year  periods.  Despite  the  limitation,  it  would 
appear  that  the  city  can  actually  provide  itself 
with  a  well-rounded,  reasonably  adequate,  highway 
circulation  system  within  this  eighteen-year  period, 
assuming  that  its  parts  are  properly  related,  its 
execution  scheduled,  and  the  available  funds  not 
spent  for  other  projects  or  purposes. 

EIGHTEEN-YEAR  PROGRAM  FOR 
NEW  HIGHWAY  CONSTRUCTION 

Functionally,  this  program  may  be  divided  into 
five  groups  of  facilities: 

A.  Express  highways  and  parkways  almost 
or  entirely  without  grade  crossings  or 
traffic  lights. 

B.  Major  structures,  vehicular  bridges,  tun- 
nels and  their  approaches. 

C.  Major  highways. 

D.  Secondary  highways. 

E.  Special  traffic  intersections  on  existing 
thoroughfares. 

With  the  exception  of  group  E,  these  proposals 
are  shown  on  Figure  2.  Preliminary  studies  and 
cost  estimates  have  been  made  for  Items  A,  B, 
and  C,  where  such  data  have  not  been  prepared 
by  other  agencies.  As  these  projects  are  of  city- 
wide  importance,  they  are  described  briefly  and 
tabulated  in  three  six-year  periods  according  to 
the  relative  order  of  importance  assigned  to  them 
by  the  staff,  together  with  their  costs  and  pos- 
sible methods  of  financing.  Items  D  and  E,  be- 
ing of  comparatively  local  importance,  are  merely 
enumerated. 

A.  EXPRESS  HIGHWAYS  AND  PARKWAYS 

The  first  proposals  for  new  construction  com- 
prise a  system  of  streamline  expressways,  prac- 
tically free  from  grade  crossings  or  traffic  lights, 

York  Authority;  State  Department  of  Public  Works;  Triboro 
Bridge  Authority;  and  Westchester  County  Park  Commission. 
Unofficial:  Borough  chambers  of  commerce  and  boards  of 
trade;  Day  and  Zimmerman  Report;  Metropolitan  Conference 
on  Parks  (and  Parkways);  Queens  Planning  Commission;  Re- 
gional Plan  Association,  and  other  recognized  civic  associations. 
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which  will  connect  the  city's  main  approaches  and 
its  major  centers.  The  freeways  and  express  high- 
ways will  carry  all  types  of  vehicles;  the  park- 
ways will  accommodate  private  passenger  auto- 
mobiles only.  The  proposed  super-highway  system 
is  expected  to  accommodate  fast  moving  vehicles 
that  travel  relatively  long  distances,  and  thus  re- 
move this  through  traffic  as  far  as  possible  from 
ordinary  streets.  Figure  2  indicates  facilities 
designated  for  general  or  passenger  traffic. 

Project  No.  1 — East  River  Drive — Manhattan. 
Land:  $9,800,000 

Construction:  $24,900,000 

Length:  8.6  miles 

In  Manhattan,  where  the  greatest  traffic  congestion 
prevails,  completion  of  the  East  River  Drive  is  the  most 
important  project.  Instead  of  the  inadequate  street  which 
has  been  partly  built,  for  both  through  and  local  traffic 
and  parking,  necessitating  traffic  lights  and  left  turns,  con- 
tinuous separate  lanes  for  fast  traffic  without  grade  cross- 
ings or  lights  are  recommended.  Such  a  modern  streamline 
highway,  permitting  uninterrupted  flow  of  traffic,  is  more 
favorable  for  adjoining  residential  development,  affords 
safer  access  to  recreational  facilities,  and  provides  better 
commercial  approaches  to  the  waterfront  for  tide-water 
delivery  of  fuel  and  building  material,  and  for  the  dis- 
position of  snow  and  refuse.  The  cost  estimate  is  for  this 
type  of  highway. 


Project  No.  2 — Harlem  River  Drive. 
Land:  $4,600,000 

Construction:  $10,000,000 

Length:  5.7  miles 

A  logical  continuation  of  the  East  River  Drive  will 
follow  along  the  west  bank1  of  the  Harlem  River  from  the 
Triboro  Bridge  to  the  present  Drive  north  of  155th.  Street, 
with  separate  pavements  far  through  traffic,  connections 
with  existing  bridges  and  a  future  high  level  bridge  or 
tunnel  to  the  Concourse,  and  direct  access  to  the  George 
Washington  Bridge  by  means  of  the  present  tunnel  under 
178th  Street,  and  future  tunnel  under  179th  Street. 

At  the  maximum  speed  of  35  miles  per  hour,  the  non- 
stop (running  time  on  the  East  and  Harlem  River  Drives 
will  be: 

From  the  Battery  to  Triboro  Bridge  15  minutes 

Front  Triboro  to  George  Washington  Bridge.  .10  minutes 
Construction  of  the  East  River-Harlem  River  Drives 
as  outlined  above  will  greatly  speed  up  north  and  south 
bound  traffic  on  the  east  side  of  Manhattan,  and  by  pro- 
viding a  suitable  highway  for  fast  moving  vehicles,  will 
relieve  congestion  on  all  avenues  east  of  Central  Park,  and 
will  make  it  feasible  to'  lengthen  the  east-west  traffic  light 
interval  and  thereby  also  speed  up  crosstown  traffic. 


Project  No.  3 — 38th  Street  Crosstown  Tunnel. 
Land: — 0 

Construction:  $35,000,000 

Length:  1.25  miles 

Completion  of  the  midtown  tunnels  under  the  Hudson 
and  East  Rivers  will  necessitate  additional  traffic  facOities  in 


the  congested  midtown  district.  A  tunnel  under  Manhattan 
at  38th  Street,  connecting  the  two  river  tunnels,  with  access 
near  each  waterfront,  is  therefore  indispensable. 


Project  No.  4 — Downtown  Cross-Manhattan  Express  High- 
way 

Land:  $4,500,000 

Construction:  $15,000,000 

Length:  2  miles 

To  facilitate  the  heavy  volume  of  crosstown  traffic 
which  struggles  across  the  island  from  Manhattan  and  Wil- 
liamsburg Bridges  to  the  Holland  Tunnel  and  West  Side 
Highway,  comparative  studies  were  made  for  elevated  high- 
ways along  Canal  and  Delancey  Streets  and  for  a  two-level, 
six-lane  tunnel  under  Grand  Street.  The  tunnel  is  recom- 
mended as  the  most  desirable  solution. 

Project  No.  8 — Concourse-Southerly  Extension. 
Land:  $2,540,000 

Construction:  $4,160,000 

Length:  1.3  miles 

The  southerly  extension  of  the  Concourse  may  be 
accomplished  by  a  street  widening,  or  by  providing  a  con- 
nection with  the  proposed  Exterior  Street-Scdgwick  Avenue 
Viaduct,  which  will  require  a  minimum  of  land  taking.  The 
latter  plan  will  permit  of  better  traffic  distribution  over 
Harlem,  River  Bridges  to  Manhattan,  and  may  be  directly 
connected  with  the  proposed  East  River-Harlem  River 
Drive. 


Project  No.  9 — Pelham-Portchestcr  Freeway  Continuation, 
via  Bronx  River  Avenue  and  N.  Y.  N.  H. 
and  H.  R.  R. 

Land:  $3,300,000 

Construction:  $5,900,000 

Length:  6.3  miles 

If  Westchester  County  completes  the  proposed  Pelham- 
Portchester  Freeway,  New  York  City  must  do  its  part  to 
tie  in  with  this  project  which  will  definitely  relieve  traffic 
congestion  on  Boston  Post  Road.  A  new  highway  from 
Pelham  Bay  Park,  to  and  along  East  Tremont  and  Bronx 
River  Avenues,  leading  directly  to  Eastern  Boulevard  and 
Whitlock  Avenue,  the  principal  Triboro  Bridge  Approach 
would  accomplish  this  most  directly. 


Project  No.  10 — Parkway  Extensions — The  Bronx. 

To  expedite  the  movement  of  through  passenger 
vehicles  and  remove  this  fast  traffic  from  ordinary  streets, 
the  proposals  of  the  Department  of  Parks  for  the  continua- 
tion of  Westchester  County  Parkways  through  the  Bronx 
are  advocated.  The  proposals  are: 


Project  No.  10a — Hutchinson  River  Parkway. 
Land:  $1,200,000 

Construction:  $3,600,000 

Length:  3.6  miles 

Extension  of  Hutchinson  River  Parkway  through  Pel- 
ham  Bay  Park  to  Eastern  Boulevard. 
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Project  No.  10b — Bronx  River  Parkway. 
Land:  $3,300,000 

Construction:  $6,200,000 

Length:  6.4  miles 

Reconstruction  and  extension  of  Bronx  River  Parkway 
through  Bronx  Park  to  Eastern  Boulevard  and  WhiUock 
Avenue,  were  originally  studied  and  advocated.  The  costs 
given  are  for  this  route.  Subsequently  the  city  has  prac- 
tically decided  to  route  this  parkway  along  Metcalf  Avenue 
to  Eastern  Boulevard.  Although  probably  some  immediate 
saving  will  be  effected  in  this  way  it  will  ultimately  require 
an  additional  Bronx  Shore  Parkway  to  connect  with  the 
Triboro  and  Whitestone  Bridges,  at  considerable  additional 
cost. 


Project  No.  10c — Mosholu  Parkway. 
Land: — 0 

Construction:  $2,850,000 

Length:  3.5  miles 

Reconstruction  and  extension  of  Mosholu  Parkway 
from  Henry  Hudson  Parkway  to  the  Concourse  and  Bronx 
River  Parkway  Extension. 


Project  No.  lOd — Bronx-Pelham  Parkway. 
Land: — 0 

Construction:  $1,900,000 

Length:  2  miles 

Reconstruction  of  Bronx-Pelham  Parkway  from  Bronx 
Parkway  Extension  to  Hutchinson  River  Parkway  Extension 
by  construction  of  two  three-lane  roadways  in  the  center 
of  the  existing  right-of-way,  development  of  bridle  path, 
walks,  marginal  playgrounds  and  service  roads. 


Project  No.  14 — Eastern-Interboro  Parkway  Connection 

— Brooklyn. 
Land:  $3,800,000 

Construction:  $1,500,000 

Length:  1.6  miles 

Thi6  project  provides  a  direct  connection  from  Inter- 
borough  to  Eastern  Parkways  and  the  center  of  Brooklyn. 
At  present  this  area  is  blocked  by  the  Long  Island  Railroad 
on  Atlantic  Avenue  at  East  New  York  Station,,  and  by 
numerous  elevated  and  subway  lines  which  converge  on  a 
maze  of  structures  in  this  vicinity.  Jamaica  and  East  New 
York  Avenues  must  be  widened  for  a  short  distance  and 
the  proposed  East  New  York  underpass  made  sufficiently 
wide  for  Interboro  Parkway  traffic. 

Eastern  Parkway  Extension  should  also  be  widened 
from  Rockaway  to  Ralph  Avenues,  which  may  well  be 
accompanied  by  a  clearance  and  rehousing  project,  in  which 
all  buildings  between  Eastern  Parkway  and  Jamaica  Avenue 
would  be  demolished  and  the  many  small  irregular  blocks 
consolidated  to  create  several  new  super-blocks. 


Project  No.  32 — Cross-Brooklyn  Express  Highway. 
Land:  $6,900,000 

Construction:  $8,800,000 

Length:  9  miles 

The  necessity  for  a  continuous  commercial  route  across 
Brooklyn  suggests  a  depressed  express  highway  paralleling 
the  New  York  Connecting  Railroad  from  Bay  Ridge  to 
East  New  York,  with  direct  connections  to  Sunrise  Highway 
and  the  proposed  Brooklyn-Queens  Highway,  outer  route 
(No.  20). 


Project  No.  33 — Manhattan  Beach  Express  Highway 
— Brooklyn. 

Land:  $600,000 

Construction:  $800,000 

Length:  3  miles 

A  highway  constructed  on  the  abandoned  Manhattan 
Beach  Branch  of  the  Long  Island  Railroad  would  take 
advantage  of  an  existing  right-of-way  of  excellent  direction, 
with  grade  separations  at  all  street  intersections  already 
built,  providing  a  direct  and  rapid  connection  between 
Manhattan  Beach  and  all  parts  of  Brooklyn  that  would  be 
served  by  the  Cross-Brooklyn  Express  Highway  (No.  32). 


Project  No.  15 — Shore  Parkway. 
Land:  $5,300,000 

Construction:  $14,200,000 

Length:  16  miles 

The  development  of  a  south  circumferential  boulevard 
as  part  of  a  proposed  metropolitan  by-pass  will  be  attained 
when  Shore  Drive  is  extended  along  Gravesend  Bay,  and 
is  continued  along  or  near  Guider  and  Emmons  Avenues, 
through  Marine  Park  to  Flatbush  Avenue,  and  ultimately 
to  Sunrise  Highway  near  Cross  Bay  Boulevard.  This  project 
may  be  developed  in  three  stages: 

(1)  From  Dyker  Beach  Park  to  Flatbush  Avenue  Ex- 
tension. 

(2)  From  Flatbush  Avenue  Extension  to  Sunrise  High- 
way. 

(3)  Addition  of  express  parkway  parallel  to  present 
Shore  Road. 


Project  No.  17 — Sunrise  Freeway -Southern  Parkway. 
Land:  $500,000 

Construction:  $7,500,000 

Length:  7.2  miles 

The  necessity  for  enlarging  the  present  Sunrise  High- 
way from  its  western  terminus  to  Laurelton  Parkway  is 
generally  recognized.  Plans  have  been  prepared  by  the  State 
Department  of  PubUc  Works  which  provide  six  lanes  of 
traffic  without  grade  crossings,  in  addition  to  two'  marginal 
streets.  This  will  relieve  congestion  on  the  principal  ap- 
proach to  Brooklyn  from  Long  Island. 


Project  No.  20 — Brooklyn-Queens  Highway  Outer  Route. 
Land:  $5,640,000 

Construction:  $8,460,000 

Length:  6.2  miles 

The  outer  route  aims  to  provide  a  continuous  highway 
from  South  Brooklyn,  through  East  New  York  to  Astoria 
in  Queens,  by  an  express  roadway  closely  paralleling  the 
line  of  the  New  York  Connecting  Railroad.  North  of 
Queens  Boulevard  this  route  has  been  mapped  by  the  Queens 
Topographical  Bureau.  It  is  necessary  to  continue  its  line 
south  into  Brooklyn  to  complete  the  project. 


Project  No.  31 —  Cypress  Hills  Express  Highway. 
Land:  $3,100,000 

Construction:  $2,700,000 

Length:  2.6  miles 

A  connecting  link  along  Cypress  Hills  Street  from  the 
westerly  end  of  Sunrise  Highway  to  the  proposed  Brooklyn- 
Queens  Crosstown  Highway,  described  above,  will  provide 
a  continuous  commercial  route  from  the  South  Shore  of 
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Long  Island  to  Brooklyn,  Queens,  Manhattan  and  the 
Bronx.  By  extending  this  route  south  to  Linden  Boulevard, 
an  alternate  connection  between  Projects  20  and  32  may 
be  obtained. 


Project  No.  21 — Horace  Harding  Boulevard-Borden  Avenue 

Connection — Queens. 
Land:  $2,000,000 

Construction:  $5,600,000 

Length:  5.5  miles 

With  the  construction  of  the  38th  Street  tunnel,  the 
westerly  continuation  of  Horace  Harding  Boulevard  along 
Eliot,  Caldwell  and  Borden  Avenues  become  necessairy. 
Here  is  an  opportunity  to  develop  a  real  express  highway 
through  an  area  largely  undeveloped,  on  a  right  of  way  at 
least  180  feet  wide. 


Project  No.  25 — Creedmoor  Freeway. 
Land:  $1,300,000 

Construction:  $4,000,000 

Length:  5.5  miles 

Land  for  this  proposal  should  be  acquired  along  the 
old  Stewart  Railroad  right-of-way,  to  provide  a  direct 
express  thoroughfare  from  Astoria  Boulevard,  the  principal 
Triboro  Bridge  approach,  to  Jericho  Turnpike. 


Project  No.  26 — Queens  Boulevard — Rockaway  Connection. 
Land:  $10,300,000 

Construction:  $8,500,000 

Length:  12.5  miles 

A  southerly  continuation  of  Queens  Boulevard  to  the 
Rockaways  has  been  widely  advocated.  A  readily  obtain- 
able solution  is  the  development  of  Van  Wyck  Boulevard 
at  least  to  Sunrise  Highway.  Another  plan  proposes  a  new 
highway  along  the  Atlantic  Division  of  the  Long  Island 
Railroad  and  partly  over  the  abandoned  Cedarhurst  cut-off 
to  Beach  Channel  Drive  at  Far  Rockaway,  with  a  spur  to 
the  Atlantic  Beach  Bridge.  This  will  provide  a  circum- 
ferential highway  to  the  Rockaways  without  interfering 
with  the  future  development  of  Jamaica  Bay  or  the  better 
circulation  of  its  waters. 


planned  as  a  major  thoroughfare,  with  separate  lanes  for 
through  traffic  from  the  tunnel  to  the  Outorbridge  Crossing. 

In  addition  to  the  above  express  highways  and 
parkways,  for  which  preliminary  studies  and  esti- 
mates have  been  made,  the  following  through 
routes  are  recommended  for  inclusion  in  the  mas- 
ter plan. 

Project  No.  Miles 
109— HARLEM  RIVER  DRIVE  EXTENSION— 

Manhattan-Bronx  2.6 

116 —  HUDSON  RIVER  FREE IV AY — 

Manhattan-Bronx  2.9 
143— CROSS  (STATEN)  ISLAND  PARKWAY— 

Richmond  5 

144_ RICHMOND  PARKWAY— Richmond  7.7 

The  following  existing  major  highways,  because 
of  their  exceptional  width  and  strategic  location 
may  be  converted  into  non-stop  express  highways: 

Project  No.  Miles 

no— GRAND  CONCOURSE— Bronx  4.5 

121 — EASTERN  PARK IV A Y — Brooklyn  2.5 

117—  OCEAN  PARKWAY— Brooklyn  5 
1 1 9 — FLA TB USH  AVENUE  EXTENSION— 

from  the  -proposed  Shore  Parkway  to  the 

Marine  Parkway  Bridge — Brooklyn  1 
135— QUEENS  BOULEVARD—  6.2 
from  Van  Dam  Street  to  Union  Turnpike. 

Queens 

B— MAJOR  STRUCTURES  AND 
THEIR  APPROACHES 

As  an  integral  part  of  this  system  of  express- 
ways, several  major  engineering  structures  are 
necessary.  They  are  here  presented  with  separate 
figures  for  their  principal  approaches  (see  Fig.  2). 


Project  No.  34 — Cross  Island  Parkway. 
Land:  $3,500,000 

Construction:  $9,000,000 

Length:  10  miles 

To  complete  the  proposed  Metropolitan  Loop  on  Long 
Island,  a  parkway  from  the  Bronx-Whitestone  Bridge  ap- 
proach, along  Little  Neck  Bay  and  paralleling  the  city  line 
to  the  Sunrise  Highway  is  proposed  by  the  Department  of 
Parks.  The  completed  Laurelton  Parkway  becomes  a  part 
of  this  loop. 


Project  No.  30 — Hylan  Boulevard  Improvement 
— Richmond. 

Land:  $1,100,000 

Construction:  $5,800,000 

Length:  11  miles 

With  the  completion  of  the  Narrows  Tunnel,  Hylan 
Boulevard  becomes  one  link  in  the  metropolitan  by-pass 
from  New  England  to  the  South.    It  should,  therefore,  be 


Structure  "A"  and  No.  104 — 38th  Street  East  River  Tunnel 
and  Approaches. 

This  tunnel,  which  is  now  under  construction,  will  re- 
lieve the  greatly  overburdened  Queensboro  Bridge.  The 
approaches  still  require  study  in  Queens,  where  direct  access 
must  be  provided  from  Brooklyn  to  the  tunnel  as  well  as 
to  Van  Alst  Avenue.  Additional  cost  of  approaches — 
$6,000,000. 


Structure  "B"  and  No.  106 — Bronx-Whitestone  Bridge  and 
Approaches. 

This  has  been  financed  and  is  now  under  construction 
by  the  Triboro  Bridge  Authority.  It  will  provide  another 
link  between  Long  Island  and  the  mainland,  and  will  make 
the  1939  World's  Fair  readily  accessible  from  the  north. 
The  Queens  approach  will  include  the  two-mile  Whitestone 
Parkway,  with  a  fan-shaped  plaza  at  the  bridge-head  to 
connect  with  the  future  Cross  Island  Parkway  (No.34) 
and  Cross  Island  Boulevard  (No.  23). 
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The  Bronx  Approach  will  extend  along  Ferris  Avenue 
to  Eastern  Boulevard  and  lead  directly  to  the  Hutch- 
inson River  Parkway  Extension  (No.  10A)  which  may  be 
readily  expanded  to  include  an  independent  freeway  (as 
an  alternate  to  Project  No.  9)  to  connect  with  Baychester 
Avenue  and  the  Pelham-Portchester  Freeway.  Cost  of 
Parallel  Freeway— 2.3  miles— Land:  $200,000  Construction: 
$1,600,000. 


Structure  "D'' — Battery-Governor's  hlund-Brooklyn  Tunnel. 
Cost:  $70,000,000 

Next  in  importance  is  the  proposed  Battery-Governor's 
Island-Hamilton  Avenue  Tunnel  from  Manhattan  to  Brook- 
lyn. By  causing  the  traffic  between  Manhattan  and  South 
Brooklyn  to  by-pass  downtown  Brooklyn  completely,  this 
tunnel  will  change  traffic  densities  in  the  downtown  busi- 
ness section  of  Brooklyn,  and  will  definitely  relieve  conges- 
tion in  Flatbush,  4th  and  Atlantic  Avenues. 


Project  No.  5 — Queensboro  Bridge  Apjproaches — Manhattan. 
Land:  $7,137,000 

Construction:  $1,900,000 

Length:  — 

The  greatest  traffic  concentration  at  peak  hours  in 
the  entire  city  occurs  at  the  Manhattan  end  of  the  Queens- 
boro Bridge.  Extension  of  the  vehicular  approach  from 
2nd  to  3rd  Avenues  with  the  construction  of  a  bus  terminal 
and  parking  garage  over  part  of  this  block:  the  develop- 
ment of  lateral  feeders  from  56th  to  65th  Streets  and  the 
arcading  of  sidewalks  on  59th  and  part  of  60th  Streets 
are  recommended. 


Project  No.  105 — Triboro  Bridge  Approaches — Bronx. 
Land:  $2,800,000 

Construction:  $3,900,000 

Length:  2.1  miles 

With  the  completion  of  Triboro  Bridge  a  new  traffic 
problem  has  developed  in  the  Bronx,  requiring  that  further 
attention  be  given  to  its  approaches.  Southern  Boulevard 
from  Cypress  to  Whitlock  Avenues  must  be  widened  or 
double-decked.  Whitlock  Avenue  should  also  be  widened 
to  Leggett  Avenue.  Separate  lanes  or  a  depressed  express 
roadway  should  be  provided  for  bridge  traffic,  similar  to 
the  Astoria  Boulevard  approach  in  Queens. 


Structure  "F" — Reconstruction  Brooklyn  Bridge. 
Cost:  $6,150,000 

By  removing  the  obsolete  elevated  railroad  tracks 
from  the  old  Brooklyn  Bridge,  four  ample  lanes  may  be 
provided  for  vehicles,  and  bus  traffic  substituted  for  the 
trolley  lines.  This  would  convert  the  old  bridge  into  a 
useful  modem  traffic  structure. 


Project  No.  102 — Improvement  of  Brooklyn  Bridge)  Ap- 
proaches. 

Land:  $4,800,000 

Construction:  $1,000,000 

The  bridge  approaches  must  be  rebuilt,  and  in  Man- 
hattan the  pending  (rehabilitation  of  City  Hall  Park  and 
the  future  reconstruction  of  Foley  Square  must  provide 
for  better  distribution  of  vehicles  at  the  bridge  approach. 
In  Brooklyn  a  more  ample  connection  should  be  provided 
by  improving  the  access;  to  Smithl  Street. 


Project  No.  103 — Battery -Governor's  Island  Tunnel  Ap- 
proaches. 

The  Brooklyn  approaches  to  this  tunnel  may  be 
developed  according  to  one  of  the  two  following  systems: 
Land:  $3,200,000 

Construction:  $3,100,000 

Length:  1  mile 

I-a  Widening  Hamilton  Avenue  with  an  express  high- 
way to  4th  Avenue  and  a  bascule  bridge  over  Gowanus 
Creek. 

Land:  $1,400,000 

Construction:  $6,200,000 

Length:  2.2  miles 

1-b       Continuing  express  highway  along  3rd  and  2nd 
Avenues  to  Shore  Parkway. 
Land:  $4,100,000 

Construction:  $900,000 

Length:  1.6  miles 

I-c  Widening  Prospect  Avenue  from  4th  Avenue  to 
Ocean  Parkway. 


Project  No.  103  Alternate 
Land:  $4,265,000 

Construction:  $2,735,000 

Length:  2.1  miles 

Il-a       Connecting  the  tunnel  plaza  directly  with  Grand 
Army  Plaza  and  Eastern  Parkway  via  Douglas  Street  and 
St.  Johns  Place. 
Land:  $2,300,000 

Construction:  $500,000 

Length:  1.1  miles 

ll-b       1-b  continued  north  along  3rd  Avenue  to  II — a. 

(1-b  of  this  portion  of  project  is  identical  to  1-b 

in  No.  103  above.) 
Land:  $500,000 

Construction:  $100,000 
Il-c      Connecting  this  system  with  No.  19A. 

TOTALS— I      TOTALS— II 

Land    $8,700,000  $8,465,000 

Construction    10,200,000  9,535,000 

TOTAL    $18,900,000  $18,000,000 


Structure  "E" — Harlem  River  Crossing 
Construction:  $9,500,000 

A  Harlem  River  Crossing  is  needed  at  Park  Avenue, 
either  as  a  tunnel  or  a  high-level  bridge,  to  provide  direct 
access  from  the  Concourse  and  Exterior  Street  to  the 
Harlem  River  Drive  and  the  avenues  in  the  center  of  Man- 
hattan. 


Structure  "C" — The  Narrows  Tunnel 
Land:  $4,000,000 

Structures:  $40,000,000 
The  Narrows  Tunnel  will  connect  Brooklyn  with  Rich- 
mond and  will  make  the  latter  more  accessible  from  Man- 
hattan when  the  Battery-Hamilton  Avenue  Tunnel  (Struc- 
ture "D")  is  built. 
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Project  No.  107 — Narrows  Tunnel  Approaches. 
Land: — 0 

Construction:  $3,700,000 

Length:  1.9  miles 

a.  Brooklyn — Widening  and  improving  Fort  Hamilton 
Parkway  south  of  the  proposed  Brooklyn  Crosstown 
Express  Highway.     (No.  32) 

Land:  $800,000 

Construction:  $1,200,000 

Length:  1.6  miles 

b.  Richmond — Completing  the  widening  and  improvement 
of  Bay  Street  from  Tompkinsville  to  Hylan  Boulevard. 


C— MAJOR  HIGHWAYS 

These  proposals  refer  to  existing  or  proposed 
highways  of  city-wide  importance,  which  are  prob- 
ably undesirable  to  develop  as  expressways  not 
only  because  of  the  excessive  cost,  but  also  be- 
cause of  the  need  for  retaining  them  as  local 
streets,  traversing  built-up  areas.    See  Figure  2. 

Project  No.  6 — Park  Avenue  Improvement — Manhattan. 
Land:  $11,600,000 

Construction:  $3,800,000 

Length:  1.6  miles 

To  facilitate  traffic  movement  along  Park  Avenue 
north  of  96th  Street,  it  is  recommended  that  Park  Avenue 
be  widened  between  96th  and  116th  Streets  where  the 
masonry  viaduct  of  the  New  York  Central  Railroad  acts 
as  a  dangerous  obstruction. 

This  improvement  should  be  deferred  until  the  ulti- 
mate disposition  of  the  New  York  Central  tracks  north 
of  96th  Street  has  been  determined.  If  the  tracks  are  de- 
pressed, the  present  railroad  viaduct  might  be  converted 
into  an  express  highway. 


Project  No.  101 — Park  Avenue — Manhattan. 

In  the  vicinity  of  Grand  Central  Terminal  the  traffic 
capacity  of  Park  Avenue  may  be  increased  by  easing  up 
the  sharp  curves  on  the  viaduct  over  42nd  Street  and  in 
the  roadway  through  the  New  York  Central  Building.  The 
tunneling  of  40th  Street  beneath  Park  Avenue  might  also 
be  considered  as  engineering  studies  made  by  the  Mayor's 
Committee  on  City  Planning  show  it  to  be  perfectly 
feasible,  structurally. 


Project  No.  7 — Houston  Street  Improvement — Manhattan. 
Land:  $4,800,000 

Construction:  $700,000 
Land  acquired  by  the  Board  of  Transportation  for  the 
city-owned  subway  makes  it  possible  to  widen  Houston 
Street  into  an  attractive  local  boulevard,  which  may  be 
extended  in  the  future  from  Chrystie-Forsythe  Streets  to 
the  East  River  Drive. 


Project  No.  11 — Exterior  Street-Sedgwick-Bailey  Avenues 
— Bronx. 

Land:  $3,487,000 

Construction:  $1,000,000 

Length:  4.7  miles 


These  thoroughfares  should  be  widened  and  connected 
by  the  extension  of  Cedar  Avenue  and  Harlem  River  Ter- 
race. A  continuous  route  will  then  be  provided  along  the 
east  bank  of  the  Harlem  River  directly  to  the  Bronx 
Municipal  Market  and  Triboro  Bridge. 


Project  No.  12 — Bronx  Crosstown  Highway — Bronx. 
Land:  $7,100,000 

Construction:  $5,900,000 

Length:  5  miles 

The  frequently  proposed  Cross-Borough  Highway  should 
be  revived  in  order  to  provide  an  adequate  approach  to 
the  Bronx-Whitestone  Bridge  from  the  west,  with  direct 
connection  to  George  Washington  Bridge. 

The  most  economical  route  still  available  utilizes  the 
present  Washington  Bridge  across  the  Harlem  River,  and 
for  the  immediate  future  follows  Boscobel  and  Cromwell 
Avenues  to  Mt.  Eden  Avenue.  It  also  includes  a  direct 
line  over  a  new  right-of-way  for  this  distance,  to  be 
mapped  immediately  and  acquired  in  the  future.  From 
Mt.  Eden  Avenue  the  route  across  the  Harlem  Valley  at 
174th  Street  passes  along  the  north  boundary  of  Crotona 
Park  and  across  the  Bronx  River  Valley  on  a  new  viaduct 
at  176th  Street  to  177th  Street.  It  then  follows  177th  Street, 
which  may  still  be  readily  widened  to  Eastern  Boulevard, 
where  it  connects  directly  with  the  Bronx-Whitestone 
Bridge  approach. 


Project  No.  13 — Bushwick  Avenue  Extension — Brooklyn. 
Land:  $5,700,000 

Construction:  $700,000 

Length:  1.6  miles 

The  direct  extension  of  Bushwick  Avenue  to  Williams- 
burg Bridge  has  recently  been  revived.  This  project  passes 
through  a  blighted  area  where  at  present  there  are  no  wide 
streets,  and  provides  a  logical  continuation  of  the  present 
widened  Bushwick  Avenue  as  a  direct  route  for  pleasure 
traffic  between  outer  Brooklyn  and  the  Williamsburg 
Bridge. 


Project  No.  16 — Atlantic  Avenue  Improvement — 
Brooklyn-Queens 
Cost:  $18,404,000  to  $25,000,000 

Length:  5.3  miles 

The  most  urgently  needed  improvement  in  Brooklyn 
is  elimination  of  the  Long  Island  Railroad  tracks  from  the 
surface  of  Atlantic  Avenue.  This  may  be  done  in  several 

stages: 

First:  The  East  New  York  grade  elimination  men- 
tioned in  Project  No.  14.  This  will  not  only 
provide  a  direct  connection  for  pleasure  traffic 
between  Interboro  and  Eastern  Parkways, 
but  will  also  facilitate  commercial  traffic  on 
East  New  York  Avenue,  which  at  present  is 
seriously  retarded  by  the  railroad  grade 
crossing. 

Second:  (No.  16A)  Elevation  or  depression  of  the 
tracks  to  102nd  Street,  which  will  provide 
better  access  to  Sunrise  Highway,  eliminate 
the  Woodhaven  Boulevard  grade  crossing  and 
the  temporary  Rockaway  Boulevard  Bridge. 

Third:  (No.  16B)  Elevation  or  depression  of  tracks 
to  Jamaica. 

Immediate  action  should  be  taken  to  agree  upon  some 
method  of  grade  elimination  as  described  in  the  1932  report 
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prepared  jointly  by  the  Railroad,  Board  of  Transportation, 
Transit  Commission  and  City  Officials,  in  order  to  abolish 
this  dangerous  condition. 


Project  No.  IS — Metropolitan  Avenue  Improvement — 
Brooklyn-Queens. 

Land:  $3,200,000 

Construction:  $2,100,000  Length:  6.2  miles 
This  thoroughfare,  because  of  its  directness  and  central 
location  should  be  widened  throughout  to  100  feet.  New 
setback  building  lines  should,  therefore,  be  established  at 
once  to  prevent  further  new  construction  on  the  present 
inadequate  right-of-way. 

Project  No.  19—  (A,  B,  C  and  D)  Brooklyn-Queens  Cross- 
town  Highway,  Inner  Route. 
Land:  $22,715,000 

Construction:  $13,420,000        Length:  13.3  miles 

Of  all  the  highway  projects  in  the  entire  city,  the  most 
difficult  and  costly  to  build  is  a  much  needed  continuous 
north-south  thoroughfare  extending  from  downtown  Brook- 
lyn to  the  Triboro  Bridge  approaches  in  Queens.  Extensive 
studies  for  this  thoroughfare  have  led  to  the  establishment 
of  a  principal  trunk  route  from  Astoria  Boulevard  to  a 
point  near  the  intersection  of  Washington  and  Park  Ave- 
nues in  Brooklyn,  where  three  feeder  thoroughfares  will 
converge — the  existing  Washington  Avenue  and  branches  A 
and  C  of  Project  19 — the  former  connecting  with  Fourth 
Avenue  south  of  Flatbush  Avenue,  by  means  of  a  new 
diagonal  street ;  the  latter  connecting  with  Brooklyn  Bridge 
Plaza,  and  the  Manhattan  Bridge  approach,  by  a  widened 
Tillary  Street. 

In  addition  to  these  two  branches,  two  other  spurs  to 
the  main  trunk  are  proposed:  \9B,  which  splits  off  at  Hum- 
boldt Street  and  Meeker  Avenue,  connecting  downtown 
Brooklyn  directly  with  the  38th  Street-East  River  Tunnel, 
passing  through  Greenpoint  and  under  Newtown  Creek; 
and  19Z),  branching  off  at  Union  Avenue  near  Broadway 
and  connecting  via  Montrose  Avenue  and  the  line  of  the 
Bushwick  branch  of  the  L.  I.  R.  R.,  with  Metropolitan, 
Eliot  and  Borden  Avenues  to  Queens  and  Horace  Harding 
Boulevards. 

The  principal  route  or  trunk  beginning  at  Washington 
and  Park  Avenues  going  north,  continues  along  Rutledge 
Street,  widened,  to  the  intersection)  of  Union  and  Montrose 
Avenues,  thence  along  Leonard  Street  to  the  intersection 
of  Meeker  Avenue  and  Humboldt  Street,  continuing  along 
Meeker  Avenue  over  the  authorized  Newtown  Creek  high 
level  bridge  to  Laurel  Hill  Boulevard  and  Borden  Avenue  in 
Queens.  It  then  follows  43rd  Street  north  to  Skillman  Ave- 
nue, thence  swinging  east  to  SOth  Street,  across  Sunny  side 
railroad  yards.  It  then  follows  SOth  Street,  widened,  to 
Astoria  Boulevard. 

The  status  of  this  proposal  is  critical.  In  Brooklyn  it 
is  well  on  the  way  to  realization,  as  Tillary  Street  and 
Meeker  Avenue  are  being  widened.  The  bridge  over  New- 
town Creek  is  also  assured.  However,  in  Queens  unless 
immediate  action  is  taken  to  widen  43rd  and  SOth  Streets, 
the  construction  of  large  apartment  houses  will  make  the 
cost  of  this  widening  prohibitive. 

It  will  then  be  necessary  to  use  Laurel  Hill  Boulevard, 
which  follows  an  indirect  line,  or  to  reach  Astoria  Boule- 
vard by  swinging  east  onto  Slst  Street  and  Bowery  Lane 
which  may  still  be  widened. 


Project  No.  22 — Woodhaven-Cross  Bay   Boulevard  Im- 
provement— Queens. 

Land:  $1,600,000 

Construction:  $800,000  Length:  2.0  miles 

The  widening  of  Woodhaven  Boulevard  through 
Forest  Park  and  south  to  Liberty  Avenue  is  urgently 
needed. 

The  Department  of  Parks  has  undertaken  the  improve- 
ment of  Cross  Bay  Boulevard  by  reconstructing  Broad 
Channel  Bridge,  developing  an  elaborate  grade  separation 
at  Beach  Channel  Drive  and  extending  Cross  Bay  Boule- 
vard to  the  ocean,  with  funds  obtained  on  a  self-liquidat- 
ing basis,  the  income  to  be  derived  from  bridge  tolls. 


Project  No.   23 — Cross   Island  Boulevard   Completion — 
Queens. 

Land:  $3,900,000 

Construction:  $6,700,000       Length:  10  miles 

In  the  eastern  part  of  Queens,  Cross  Island  Boulevard 
will  become  the  principal  north-south  commercial  artery 
and  one  of  the  main  approaches  to  the  Bronx-Whitestone 
Bridge.  New  building  lines  should  therefore  be  established 
to  provide  a  minimum  width  of  160  feet,  with  a  widening 
to  100  feet  of  its  logical  continuation  along  Springfield 
Boulevard. 


Project  No.  24 — Union  Turnpike  Completion — Queens. 

Land:  $500,000 

Construction:  $700,000      Length:  6.5  miles 

The  completion  of  Union  Turnpike  from  Kew  Gardens 
east  to  Winchester  Boulevard  and  west  to  Myrtle  Avenue, 
and  the  necessary  widening  of  Myrtle  Avenue  and  Cooper 
Avenue  west  to  Project  No.  20  will  relieve  traffic  con- 
gestion on  Interboro  and  Grand  Central  Parkways. 


Project  No.  27 — Beach  Channel  Drive — Queens. 
Land:  $3,000,000 

Construction:  $2,000,000 

Length:  5.5  miles 

The  improvement  of  this  thoroughfare  involves  a  grade 
separation  at  Hammels  Junction  Station  of  the  Long 
Island  Railroad.  It  will  connect  with  the  proposed  Rock- 
away  Express  Highway  (No.  26)  and  by  a  new  street 
through  the  old  Wave  Crest  section  of  Far  Rockaway  will 
provide  direct  access  to  the  Atlantic  Beach  Bridge,  thus 
giving  the  Rockaway  peninsula  one  continuous  modern 
highway. 

Project   No.   29 — Clove   Road-Forest   Avenue  Improve- 
ment— Richmond. 

Land:  $1,000,000 

Construction:  $2,500,000 

Length:  4.3  miles 

The  Borough  of  Richmond  has  no  acute  traffic  prob- 
lems, but  with  the  possibility  of  a  tunnel  under  the  Nar- 
rows., an  arterial  system  connecting  this  tunnel  with  the 
three  bridges  should  be  anticipated.  The  Outerbridge 
Crossing  Link  has  already  been  described  (No.  30).  The 
Clove  Road-Forest  Avenue  Improvement  will  connect  the 
tunnel  directly  with  the  Bayonne  and  Goethals  Bridges. 
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Project   No.   28 — Richmond   Avenue- Ramona   Blvd.  Im- 
provement— Richmond. 

Land:  $1,000,000 

Construction:  $4,998,000 

Length:  8.8  miles 

Richmond  Avcnue-Ramona  Boulevard  Improvement, 
Richmond,  will  provide  a  direct  north-south  thorough- 
fare in  the  west-central  part  of  the  island. 

This  completes  the  major  arterial  highway  sys- 
tem recommended  for  development  during  the 
coming  three  six-year  periods.  The  following  sup- 
plementary highway  proposals  are  closely  related 
to  the  proposed  eighteen-year  program.  They  rep- 
resent urgent  needs  and  require  early  study. 

„  .  .  „  MANHATTAN 

Project  No. 

UO— WEST  SIDE  PIER  APPROACHES 
49-5 Oth  Street 

1 1 1 —  TRANSVERSE  ROADS,  CENTRAL  PARK 

112—  FIFTH  AVENUE,  SOUTHERLY  EXTEN- 

SION—WEST BROADWAY  IMPROVEMENT 
UZ—UOth  STREET  CROSSTOJVN  IMPROVE- 
MENT AND  TRIBORO  BRIDGE  CONNECTION 

Project  No.  BRONX 

114 — SOUTHERN  BOULEVARD— CROTONA 

PARKWAY  IMPROVEMENT 
US— WEBSTER  AVENUE  EXTENSION 

131—  BRONX  RIVER  PARK IV AY '-GRAND 

CONCOURSE  CONNECTION 

132—  BAY CHESTER  AVENUE  COMPLETION 
152  A — EAST  CHESTER  ROAD  COMPLETION 

BROOKLYN 

Project  No. 

US— FULTON  STREET  IMPROVEMENT 

119—  FLAT  BUSH  AVENUE  IMPROVEMENT 

120—  WASHINGTON  AVENUE  EXTENSION 
128 — PENNSYLVANIA  AVENUE  COMPLETION 

Project  No.  QUEENS 

122—  LINDEN  BOULEVARD  COMPLETION 

123 —  JUNCTION  BOULEVARD- 

94th  STREET  COMPLETION 

124—  OCEAN  BOULEVARD-ROCKAWAY 
127— MOTOR  PARKWAY  RECONSTRUCTION 

— From  Grand  Centra!  Parkway  to 

Horace  Harding  Boulevard 

133 —  LAUREL  HILL  BOULEVARD  COMPLETION 

134—  MAIN  STREET  -  VAN  WYCK  BOULEVARD 
136 — ROCK  AW  AY  BOULEVARD  WIDENING 

_  .  ,  „  RICHMOND 

Project  No. 

139 —  VICTORY  BOULEVARD 

From  Bay  St.  to  Clove  Road 

140 —  SEASIDE  BOULEVARD  DEVELOPMENT 

141 —  RICHMOND  TERRACE  IMPROVEMENT 

142 —  WEST  SHORE  BOULEVARD 


D— SECONDARY  HIGHWAYS 

To  complete  the  city's  highway  system  on  the 
master  plan,  other  street  improvements  of  lesser 
importance  are  necessary.  They  have  been  classi- 
fied as  secondary  highways,  of  which  the  follow- 
ing are  recommended  for  early  study: 

„  .  .  „  Manhattan 

Project  No. 

201 —  Avenue  A-Rutgers  St.  Widening 

202—  Avenue  B-Clinton  St.  Widening 

204 —  East  Broadway  Widening 

205 —  Delancey-Kenmare  St.  Extension 

208—  Pearl  Street  Widening 

209—  Pike  Street  Widening 
211 — Center  Street  Widening 

213 —  Beach-Walker  Street 

214 —  Green  St.-Canal  St.  to  West  Houston  St. 

Project  No.  Bronx 

226 —  Burke  Ave.-2QSth  St.  Improvement 

227 —  Bronx  River  Ave.  Completion 

{Tremont  Ave.  Improvement) 

228 —  Crotona  Ave.-Prospect  Ave.  Connection 

230 —  FieMston  Road  Completion 

231 —  Lafayette  Ave.  Extension 

233—  East  11 0th  St.-St.  Pauls  Ave. -Crotona 

Park  South-East  172nd  St.  Connection 

234 —  Palisade  Ave.  Completion 

235 —  University  Ave.  Widening 

236 —  White  Plains  Road  Completion 

237 —  Van  Cortlandt  Ave.-East  2\\th  St.  Connection 

238—  West  254th  St.  Widening 

Project  No.  Brooklyn 

251 —  Avenue  U  Extension 

252 —  Gravesend  Neck  Road  Widening 

253 —  Bedford  Ave.  Widening 

254 —  Coney  Island  Improvement 

255 —  Cortelyou  Road  Connection 

256 —  Flatlands  Ave. -Fair field  Ave.  H  Completion 

257 —  Force  Tube  Ave.  Completion 

258 —  Gravesend  Ave.  Improvement 

259 —  Gerritsen  Ave.  Completion 

260 —  Jay  and  Smith  St.  Widening 

261 —  Kent  Ave.  and  Washington  Ave.  Widening 

262 —  Maspeth  Ave.  Completion 

263 —  Neptune  Ave.  Extension 

264 —  Ocean  Ave.  Extension  over  Sheepshead  Bay 

265 —  Seaview  Ave.- Ave.  U  to  Marine  Parkway 

266 —  Stillwell  Ave.  Completion 

267 —  Vandervoort  Avenue 

269— 9th  St.  Widening-Hamilton  Ave.  to  Smith  Street 

210—  36th-37th  St.  Widening 

Project  No. 

276 —  Baisley  Boulevard  Widening 

277—  Beach  9th  Street 

278—  Bell  Blvd.-Spring  field  and  Braddock  Aves. 

Completion  and  Widening 

279 —  Berrian  Boulevard  Completion 

280 —  Betts  Avenue  Widening 

281 —  Broadway  Widening 

282 —  Cooper  Avenue  Widening 
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283 — Dickens  Ave.  and  Regina  Blvd.  Widening 
2M — Ditmars  Boulevard  Completion 

285 —  Douglaston  Parkway  Completion 

286 —  Dry  Harbor  Road 

287—  Fresh  Pond  Road,  6lst  St.,  58//;  St. 

288—  Fairfield  Ave.-Flatlands  Ave. 

289 —  Farmers  Boulevard  Widening 

290 —  Flushing  Ave.-Grand  Ave.  Widening 

291 —  14///  Avenue  Widening 

292 —  Greenpoint-Roosevelt  Ave.  Widening 

302 —  Mott  Avenue  Widening 

303—  111//;  St.  and  110//;  St.  Widening 

304 —  69//;  Road-lZrd  Ave.  Completion 

305 —  Skillman  Avenue  Improvement 

306 —  Seagirt  Ave.  Widening 

307 —  Sutphin  Boulevard  Widening 

308 —  26//;  Avenue  Completion 

309 —  Utopia  Parkway-Fresh  Meadow  Lane 

310 —  Willets  Point  Boulevard  Completion 

311 —  Hook  Creek  Boulevard  Completion 

Richmond 

Project  No. 

326 —  Bloomingdale  Road  Widening 

327 —  Hugenot  Avenue  Widening 

328—  Forest  Hill  Road 

329 —  Manor  Road 

330—  Tompkins  Ave.-Broad  St.  Stapleton 
to  Ft.  Wadsworth 

E— SPECIAL  INTERSECTIONS 

There  are  numerous  traffic  knots  throughout  the 
city,  caused  by  the  confluence  of  heavily  travelled 
streets,  particularly  where  more  than  two  thorough- 
fares intersect  at  one  point,  or  where  such  inter- 
sections are  at  oblique  angles. 

The  following  intersections  should  be  studied  in 
cooperation  with  the  Police  Department,  for  the 
purpose  of  improving  traffic  control,  providing 
pedestrian  aisles  of  safety,  and  in  some  places 
building  partial  grade  separations. 

Manhattan 

Battery  Place- Broadway-West  &  South  Streets 
City  Hall  Park 
Foley  Square 

West  Broadway-Canal  St.-Church  St. 
Washington  Square 

Astor  Place-4th  Ave.-Kenmore  St.  Widening- 

Bowery  to  Lafayette  Street 

(Also  Extension) 
6th  Ave.-Christopher  St.-Greenwich  Ave. 
Sheridan  Square 
8th  Ave.-Greenwich  Avenue 
Union  Square 
Madison  Square 
Greeley  Square-Herald  Square 
Times  Square 
Columbus  Circle 
Lincoln  Square 


110th  St.-Fifth  Avenue 
110th  St.-Central  Park  West 
Broadway- 108th  St.-West  End  Avenue 
Roosevelt  Square 
Meyer  Square 

Broadway-St.  Nicholas  Ave.- 168th  St. 
Broadway-Dyckman  St. 
Broadway- 10th  Ave.- West  218th  St. 

Bronx 

Bainbridge  Ave. -Jerome  Ave. 
Boscobel  Ave.-167th  St. 
Boston  Road- 167th  Street 

Boston  Road- West  Farms  Road-East  177th  St.- 

Tremont  Avenue 
Bronx  Park  East-White  Plains  Rd.-Bronxdale  Ave. 
Eastchester  Road-Gun  Hill  Road 
Fordham  Road-University  Avenue 
Kingsbridge  Road-Fordham  Road 
McKinley  Square 

Prospect  Avenue-Southern  Boulevard 
Third  Avenue-149th  Street 
Third  Avenue- 16 1-1 63rd  Streets 
Tremont  Avenue-Webster  Avenue 
Webster  Avenue-Fordham  Road 
Westchester  Square 
Westchester  Avenue-163rd  Street 
Boston  Road  Improvement 

Boston  Road-West  Farms  Road-E.  177th  Street- 
Tremont  Avenue  Intersection 

Brooklyn 

Grand  Army  Plaza 

Grand  Avenue-67th  Street  Intersection 
Jay  Street-Tillary  Street 
Linden  Boulevard-Kings  Highway  Intersection 
Fourth-Flatbush-Atlantic  Avenues 
Ocean-Bay  Parkways  Intersection 

Queens 

Flushing  Avenue-Grand  Avenue-64th  Street 
Merrick  Boulevard-Liberty  Avenue 
Queensboro  Bridge  Plaza 

LOCAL  STREETS 

Approximately  one-fifth  of  the  city's  total  area 
is  still  inaccessible  by  public  streets.  See  Figure 
1.  These  areas  should  be  studied  so  that  when 
it  becomes  necessary  to  develop  them,  streets  may 
be  provided  which  will  deviate  from  the  costly  in- 
flexible gridiron  system  wherever  irregular  bound- 
aries, rolling  topography,  or  use  determined  by 
zoning  makes  larger  blocks  of  irregular  shape 
and  size  desirable. 


Page  IS 


SUMMARY  OF  COSTS 

The  total  estimated  cost  of  the  recommended 
eighteen-year  major  highway  program  for  land 
acquisition  and  new  construction  of  express  high- 
ways, parkways,  structures  and  their  approaches, 
and  major  highways  (A,  B  &  C),  is  approximately 
$590,000,000. 

The  costs  of  land  acquisition  are  based  upon 
1.3  times  the  1937  assessed  values;  they  do  not 
include  consequential  damages,  riparian  rights  and 
returns  from  the  resale  of  land. 

Three  possible  sources  of  funds  are  suggested: 

1.  Federal  loans  for  construction  of  self-liquidat- 
ing projects,  i.  e.,  the  major  structures  and 
immediate  approaches. 


2.  Federal  and  State  appropriations  for  construc- 
tion of  highways  which  are  of  regional  im- 
portance, i.  e.,  the  super-highways. 

3.  City  funds  for  land  acquisition  in  all  projects, 
and  for  construction  of  major  highways,  to- 
gether with  marginal  streets  and  local  im- 
provements incidental  to  super-highways  and 
major  structures. 

The  proposals  in  the  eighteen-year  program 
have  accordingly  been  grouped  into  three  six-year 
periods,  according  to  their  relative  urgency,  and 
are  listed  with  suggested  sources  of  funds  in  the 
following  tables. 

The  location  of  projects  is  shown  in  these  tables 
by  Borough  as  follows:  M — Manhattan;  B — 
Bronx;  K — Brooklyn;  Q— Queens;  and  R — Staten 
Island. 


TABLE  1 

Summary  Of  Costs  For  The  Eighteen-Year  Highway  Program 


6-YEAR 
PERIOD 

TYPE 

Total  Cost 

Construction 
Cost 

Land 
Acquisition 

SOURCES  OF  FUNDS 

State-  Self- 
Federal  Liquidating 

City 

1939 
to 
1944 

Express  Highways 
Major  Structures  &  Approaches 
Major  Highways 
Total 

148,050,000 
32,400,000 
47,300,000 

227,750,000 

112,850,000 
18,300,000 
23,850,000 

155,000,000 

35,200,000 
14,100,000 
23,450,000 
72,750,000 

83,600,000 
13,400,000 
8,800,000 
105,800,000 

3,300,000 
3,300,000 

64,450,000 
19,000,000 
35,200,000 
118,650,000 

1945 
to 
1950 

Express  Highways 
Major  Structures  &  Approaches 
Major  Highways 
Total 

61,840,000 
98,250,000 
54,500,000 

36,860,000 
87,250,000 
17,000,000 

24,980,000 
11,000,000 
23,500,000 

23,960,000 
30,000,000 
17,400,000 

39,000,000 
6,000,000 

37,880,000 
29,250,000 
31,100,000 

214,590,000 

141,110,000 

59,480,000 

71,360,000 

45,000,000 

98,230,000 

1951 
to 

1956 

Express  Highways 
Major  Structures  &  Approaches 
Major  Highways 
Total 

51,560,000 
58,400,000 
37,700,000 

38,260,000 
53,750,000 
13,700,000 

13,300,000 
4,650,000 
13,000,000 

28,830,000 
12,500,000 
8,000,000 

29,200,000 
4,500,000 

22,730,000 
16,700,000 
25,200,000 

147,660,000 

105,710,000 

30,950,000 

49,330,000 

33,700,000 

64,630,000 

GRAND  TOTAL 

590,000,000 

401,820,000* 

163,180,000* 

226,490,000 

82,000,000 

281,510,000 

♦Totals  do  not  include  sum  of  $25,000,000  allocated  to  the  "Atlantic  Avenue  Improvement"  (Piroj.  16),  but  not  divided 

as  to  "Construction  Cost"  or  "Land  Acquisition." 
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TABLE  2 

Express  Highways 
First  6-Year  Period,  1939-1944 

Construction 
Cost 

SOURCES  OF 

FUNDS 

PROJECT 

No. 

Boro. 

Total  Cost 

Land  Cost 

State- 
Federal 

oen 
Liqui- 
dating 

City 

East  River  Drive 

1 

M 

34,700,000 

24,900,000 

9,800,000 

20,000,000 

14,700,000 

38th  Street  Crosstown  Tunnel 

3 

M 

35,000,000 

35,000,000 

21,000,000 

14,000,000 

Harlem  River  Drive 

2 

M 

14,600,000 

10,000,000 

4,600,000 

7,000,000 

7,600,000 

Eastern  Interboro  Parkway  Con- 
nection 

14 

K 

5,300,000 

1,500,000 

3,800,000 

i  inn  nnn 

4,000,000 

Parkway  Extensions: 
Hutchinson  River  to  Eastern 
Boulevard 

10A 

B 

4,800,000 

3,600,000 

1,200,000 

3,000,000 

1,800,000 

Bronx  River  to  Tri-Boro 
Bridge  Approach 

10B 

B 

9,500,000 

6,200,000 

3,300,000 

6,000,000 

3,500,000 

Mosholu  from  Henry  Hudson 
to  Bronx  River 

IOC 

B 

2,850,000 

2,850,000 

2,000,000 

850,000 

Shore  Parkway  -  Dyker  Beach 
Park  to  Flatbush  Ave.  Ext. 

ISA 

K 

10,000,000 

4,700,000 

5,300,000 

6,000,000 

4,000,000 

Sunrise  Freeway-Southern  Park- 
way 

17 

K-0 

8  000  000 

7,500,000 

500  000 

5,500,000 

Downtown  Cross  Manhattan 
Express  Highway 

4 

M 

19,500,000 

15,000,000 

4,500,000 

10,600,000 

8,900,000 

Horace   Harding  Blvd. -Borden 
Avenue  Conn.* 

21 

Q 

2,000,000 

2,000,000 

2,000,000 

Hutchinson  River  Freeway 
(Alternate) 

106 

B 

1,800,000 

1,600,000 

200,000 

1,200,000 

600,000 

TOTAL 

148,050,000 

112,850,000 

35,200,000 

83,600,000 

64,450,000 

♦Land  Acquisition  Only 
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TABLE  3 

Major  Structures  and  Approaches 
First  6-Year  Period,  1939-1944 

t  KUJ  t/L  1 

No. 

Boro. 

Total  Cost 

Construction 

Land  Cost 

SOURCES  OF  FUNDS 

Cost 

State- 
Federal 

Self- 
Liquidating 

City 

38th  Street-East  River  Tun- 
nel Approach 

104 

M-Q 

6,000,000 

6,000,000 

3,500,000 

2,500,000 

Queensboro  Bridge  Ap- 
proaches 
Triboro  Bridge  Approach 

5 

M 

9,000,000 

0,7UU,UUU 

1,900,000 
3,900,000 

7,100,000 
2,800,000 

1,900,000 
3,000,000 

.... 

7,100,000 
3,700,000 

Narrows  Tunnel  Approach 
(Bay  Street  Improvement) 

R  rnnlf  1  vn  -  Oi  iffTiQ     Crn^t  n  wn 

U  1  \y  KJT\.  1  y  11          UK  \  l  1  3            1  UjjIV  wu 

Highway  (Inner  Route) 
(38th  St.  Tunnel  Approach) 

107B 
19B 

R 

K-Q 

2,000,000 
6,100,000 

1,200,000 
5,300,000 

800,000 
800,000 

5,000,000 

2,000,000 
1,100,000 

Rrnnklvn  TtriHco  Annrnarrip^ 

(City  Hall  Park) 

102 

M-K 

2,600,000 

2,600,000 

2,600,000 

TOTAL 

32,400,000 

18,300,000 

14,100,000 

13,400,000 

19,000,000 

TABLE  4 
Major  Highways 
First  6-Year  Period,   1939 -1944 

Total  Cost 

Construction 
Cost 

Land  Cost 

SOURCES  OF  FUNDS 

PROJECT 

No. 

Boro. 

State- 
Federal 

Self- 
Liquidating 

City 

Brooklyn  Queens  Crosstown 
Highway  (Inner  Route) 

19A 

K-Q 

30,600,000 

19,300,000 

11,300,000 

8,800,000 

21,800,000 

Principal  Route 
Woodhaven  Blvd.  Completion 

22 

Q 

5,600,000 

3,250,000 

2,350,000 

2,300,000 

Union  Turnpike  Completion 

24 

Q 

1,200,000 

700,000 

500,000 

3,300,000 

1,200,000 

*  Houston  St.  Improvement 

7 

M 

4,800,000 

4,800,000 

4,800,000 

*  Cross  Island  Blvd.  Comple- 
tion 

23 

Q 

3,900,000 

3,900,000 

3,900,000 

Brooklyn  Queens  Crosstown 
Highway  (Inner  Route) 
Tillary  Street  Extension 

19C 

K-Q 

1,200,000 

600,000 

600,000 

1,200,000 

TOTAL 

47,300,000 

23,850,000 

23,450,000 

8,800,000 

3,300,000 

35,200,000 

♦Land  Acquisition  only 
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TABLE  5 

Express  Highways 
Second  6- Year  Period,  1945- 1950 


Construction 
Cost 

SOURCES  OF  FUNDS 

PROJECT 

No. 

Boro. 

Total  Cost 

Land  Cost 

State- 
Federal 

Self- 
Liquidating 

City 

Concourse-Southerly  Exten- 
sion 

8 

B 

6,700,000 

4,160,000 

2,540,000 

6,700,000 

♦♦Horace  Harding  Boulevard 
Borden  Avenue  Connection 

21 

Q 

5,600,000 

5,600,000 

3,360,000 

2,240,000 

Pelham  -  Portchester  -  Free- 
way Continuation 

9 

B 

9,200,000 

5,900,000 

3,300,000 

4,400,000 

4,800,000 

Cypress  Hills  Express  High- 
way 

31 

K-Q 

5,800,000 

2,700,000 

3,,1CO,000 

2,000,000 

3,800,000 

♦  Cross     Brooklyn  Express 
Highway 

32 

K 

6,900,000 

6,900,000 

6,900,000 

Shore  Parkway-Flatbush  to 
North  Conduit  Avenue 

1SB 

K 

9,500,000 

9,500,000 

6,200,000 

3,300,000 

Cross  Island  (Crocheron) 
Parkway 

34 

Q 

12,500,000 

9,000,000 

3,500,000 

8,000,000 

4,500,000 

♦Brooklyn-Queens  Crosstown 
(Outer-Route) 

20 

K 

5,640,000 

5,640,000 

5,640,000 

TOTAL 

61,840,000 

36,860,000 

24,980,000 

23,960,000 

37,880,000 

♦  Land  Acquisition  only 
♦♦  Construction  only 

TABLE  6 
Major  Structures  and  Approaches 

Second  6-Year  Period,  1945-1950 

Construction 
Cost 

SOURCES  OF  FUNDS 

PROJECT 

No. 

Boro. 

Total  Cost 

Land  Cost 

State- 
Federal 

Self- 
Liquidating 

City 

Battery-Governors  Island 
Tunnel  Approach 

103 
A,B,C 

K 

18,900,000 

10,100,000 

8,800,000 

9,000,000 

9,900,000 

Battery- Governors  Island 
Tunnel 

D 

M-K 

70,000,000 

70,000,000 

21,000,000 

39,000,000 

10,000,000 

Brooklyn    Bridge  Recon- 
struction 

F 

M-K 

6,150,000 

6,150,000 

6,150,000 

Brooklyn  Bridge  Approach 

102 

M-K 

3,200,000 

1,000,000 

2,200,000 

3,200,000 

TOTAL 

98,250,000 

87,250,000 

11,000,000 

30,000,000 

39,000,000 

29,250,000 
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TABLE  7 

Major  Highways 
Second  6-Year  Period,  1945  1950 


PROJECT 

No. 

Boro. 

Total  Cost 

Construction 

Land  Cost 

SOURCES  OF  FUNDS 

Cost 

State- 
Federal 

Self- 
Liquidatine 

City 

**Cross  Island  Boulevard 

I   r\  ry~i  r\]  pf  if»n 

ltd 

o 

f>  700  000 

6  700  000 

s  Ann  nnn 

X  jOKJXJ  ;U\JU 

Bushwick  Avenue  Extension 

13 

K 

6,400,000 

700,000 

5,700,000 

6,400,000 

Atlantic    Avenue  Improve- 
ment (East  New  York  Sect.) 

16A 

K-Q 

14,000,000 

6,000,000 

6,000.000 
(R.R.) 

2,000,000 

Bronx  Crosstown  Highway 

12 

B 

13,000,000 

5,900,000 

7,100,000 

4,000,000 

9,000,000 

Metropolitan  Avenue  Improve 
ment 

18 

K 

3,200,000 

3,200,000 

3,200,000 

♦Richmond  Avenue-Ramona 
Boulevard  Improvement 

28 

R 

1,000,000 

1,000,000 

1,000,000 

♦Clove  Road-Forest  Avenue 
Improvement 

29 

R 

1,000,000 

1,000,000 

1,000,000 

Beach  Channel  Drive  Com- 
pletion 

27 

Q 

5,000,000 

3,000,000 

2,000,000 

2,000;000 

3,000,000 

♦Exterior  St.-Sedgwick-Baily 
Avenue  Improvement 

11 

B 

3,500,000 

3,500,000 

3,500,000 

Houston  Street  Improvement 

7 

M 

700,000 

700,000 

700,000 

TOTAL 

54,500,000 

17,000,000 

23,500,000 

17,400  000 

6,000,000 

31,100,000 

*  Land  Acquisition  only 
**  Construction  only 


TABLE  8 

Express  Highways 
Third  6-Year  Period,  1951-1956 

  .   _            fnnct mrt inn 

SOURCES  OF  FUNDS 

PROJECT 

No. 

Boro. 

Total  Cost 

Cost 

Land  Cost 

State- 
Federal 

Self- 
Liquidating 

City 

**Brooklyn-Queens  Crosstown 
Highway  (outer  route) 

20 

K-Q 

8,460,000 

8,460,000 

6,260,000 

2,200,000 

**Cross  Brooklyn  Arterial 
Highway 

32 

K 

8,800,000 

8,800,000 

6,000,000 

2,800,000 

Rockaway  Express  Highway 

26 

Q 

18,800,000 

8,500,000 

10,300,000 

7,200,000 

11,600,000 

Hylan  Boulevard  Improve- 
ment 

30 

R 

6,900,000 

5,800,000 

1,100,000 

4,000,000 

2,900,000 

BronxPelham  Parkway 
Reconstruction 

10D 

B 

1,900,000 

1,900,000 

1,200,000 

700,000 

Creedmoor  Parkway  or 
Freeway 

25 

Q 

5,300,000 

4,000,000 

1,300,000 

3,370,000 

1,930,000 

Manhattan  Beach  Express 
Highway 

33 

K 

1,400,000 

800,000 

600,000 

800,000 

600,000 

TOTAL 

51,560,000 

38,260,000 

13,300,000 

28,830,000 

22,730,000 

*  Land  Acquisition  only 
**  Construction  only 
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TABLE  9 

Major  Structures  and  Approaches 

Third  6- Year  Period,  1951-1956 


PROJECT 

No. 

Boro. 

xotai  cost 

Construction 

i>ana  L-osi 

SOURCES  OF  FUNDS 

Cost 

State- 
Federal 

Self- 
Liquidating 

City 

Narrows  Tunnel 

C 

K-R 

44,000,000 

40,000,000 

4,000,000 

10  800  000 

Approach 

107A 

K-R 

3,700,000 

3,700,000 

1,700,000 

2,000,000 

Approach 

107B 

K-R 

1,200,000 

550,000 

650,000 

1,200,000 

Harlem  River  Crossing 

E 

M-B 

9,500,000 

9,500,000 

9,500,000 

TOTAL 

58,400,000 

53,750,000 

4,650,000 

12,500,000 

29,200,000 

16,700,000 

TABLE  10 
Major  Highways 
Third  6-Year  Period,  1951-1956 


PROJECT 

No. 

Boro. 

Total  Cost 

Construction 

Land  Cost 

SOURCES  OF  FUNDS 

Cost 

State- 
Federal 

Self- 
Liquidating 

City 

♦♦Metropolitan  Avenue  Im- 
provement 

18 

K 

2,100,000 

2,100,000 

2,100,000 

Atlantic  Avenue  Improvement 
(Rockaway  Blvd.-Jamaica) 

16B 

Q 

11,000,000 

4,500,000 

4,500,000 
(R.R.) 

2,000,000 

♦♦Exterior  Street-Sedgwick- 
Bailey  Avenue  Improvement 

11 

B 

1,000,000 

1,000,000 

1,000,000 

Park  Avenue  Improvement 

6 

M 

15,400,000 

3,800,000 

11,600,000 

15,400,000 

♦♦Clove  Road-Forest  Avenue 
Improvement 

29 

R 

2,500,000 

2,500,000 

1,500,000 

1,000,000 

♦♦Richmond  Avenue-Ramona 
Boulevard  Improvement 

28 

R 

3,000,000 

3,000,000 

2,000,000 

1,000,000 

Brooklyn-Queens  Crosstown 
Highway  (inner  route) 
Montrose-Eliot  Avenue 
Connection 

19D 

Q 

2,700,000 

1,300 ,000 

1,400,000 

2,700,000 

TOTAL 

37,700,000 

13,700,000 

13,000,000 

8,000,000 

4,500,000 

25,200,000 

♦  Land  Acquisition  only 
♦♦  Construction  only 
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Water  Supply 


INTRODUCTION 

The  staff  did  not  attempt  a  detailed  engineer- 
ing study  of  water  supply,  but  rather  sought  to 
measure  the  city's  future  needs  on  the  basis  of 
the  probable  ultimate  population.  In  this  study, 
the  adequacy  of  the  supply  obtainable  under  the 
several  courses  of  action  open  to  the  city  in  meet- 
ing the  future  demands  for  water  were  consid- 
ered, as  well  as  the  affects  of  such  action  upon 
the  capital  outlay  and  expense  budgets. 

With  the  exception  of  population  estimates,  all 
data  employed  in  this  study  were  obtained  from 
either  the  Board  of  Water  Supply  or  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity.  The 
former  agency  is  charged  with  the  planning  and 
construction  of  additions  to  the  city's  water  sup- 
ply system,  while  the  latter  handles  the  operation 
and  maintenance  of  the  completed  system. 

SOURCES  OF  SUPPLY 

Prior  to  the  formation  of  the  greater  city,  Man- 
hattan and  a  portion  of  The  Bronx  obtained  water 
from  the  Croton  Watershed;  the  Williamsbridge 
water  supply  came  from  the  Bronx  and  Byram 
Rivers;  Brooklyn  was  supplied  by  the  Ridgewood 
system,  while  wells  and  streams  served  the  de- 
veloped portions  of  Queens  and  Richmond.  Pol- 
lution, and  salt  water  infiltration  resulting  from 
overdraft  on  local  sources,  lowered  the  quality  of 
much  of  the  ground  water  used.  After  1898  when 
the  five  boroughs  were  consolidated,  New  York 
City  experienced  a  rapid  population  growth  and 
faced  the  need  for  additional  water.  By  1917  the 
first  installment  of  Catskill  water  was  delivered  to 
the  greater  city,  and  in  1927  the  second  stage  of 
the  Catskill  supply  was  in  operation. 

Present  Dependable  Yield 

Figure  I,  prepared  by  the  Board  of  Water  Sup- 
ply, shows  the  present  water  supply  system  of  the 
city.  The  estimated  dependable  yield  of  this  sys- 
tem is  1,039  million  gallons  daily,  of  which  959 
million  gallons  are  available  from  municipal 
sources.  The  Catskill  system  can  supply  500, 
Bronx  and  Byram  10,  and  the  Croton  watershed 
300;  a  total  of  810  million  gallons  daily.  The 
dependable  yield  of  wells  in  Brooklyn  is  115,  in 
Queens  24  and  in  Richmond  10;  a  total  of  149 
million  gallons  daily. 


Privately  owned  water  companies,  serving  part 
of  Flatbush,  Jamaica,  Woodhaven  and  Broad 
Channel  Island  have  a  combined  yield  estimated  at 
80  million  gallons  daily. 

Source  of  Future  Supply 

Studies  completed  in  1927  by  the  Board  of 
Water  Supply,  indicated  that  the  most  available 
and  economic  supply  to  serve  the  city's  anticipated 
needs  could  be  obtained  from  the  tributaries  of 
the  Delaware  River  lying  within  New  York  State. 
Accordingly,  a  plan  was  proposed  to  deliver  ad- 
ditional water  to  the  city  through  the  construction 
of  reservoirs  and  connecting  tunnels  in  three 
stages: 

1.  Water  from  the  Rondout,  together  with  flood 
water  from  the  Neversink,  to  bring  in  170 
million  gallons  daily. 

2.  The  flood  waters  of  the  East  Branch  to  be 
added,  thereby  increasing  the  available  sup- 
ply by  370  million  gallons  daily. 

3.  The  Little  Delaware,  Willowemoc  and  Bea- 
ver Kill  to  be  developed,  adding  some  160 
million  gallons  daily. 

This  plan  was  approved  by  the  Board  of  Esti- 
mate and  Apportionment,  by  the  State  Water 
Power  and  Control  Commission,  and  necessary 
legislation  was  enacted  by  the  Legislature  in  1928. 
However,  the  states  of  New  Jersey  and  Pennsyl- 
vania objected  to  the  proposed  diversion  of  water 
from  the  Delaware  River,  and  it  was  not  until  1931 
that  the  Supreme  Court  approved,  under  certain 
conditions,  the  diversion  by  New  York  City  of  440 
million  gallons  of  water  daily.  Under  this  decision 
the  city  may  petition  at  a  future  date  for  approval 
of  an  additional  diversion,  but  has  a  potential  sup- 
ply of  540  million  gallons  daily,  including  100  mil- 
lion gallons  from  Rondout  Creek  which  was  not 
affected  by  litigation.   See  Figure  3. 

The  first  two  stages  of  development  were  esti- 
mated to  cost  about  $273,000,000  (2)  and  to  re- 
quire some  12  years  to  complete.  Due  to  lack  of 
funds,  work  on  the  project  was  not  started  until 
1936,  but  under  present  schedules  the  first  stage 
is  expected  to  be  completed  during  the  year  1945 
at  a  cost  of  $210,174,000  <2>.    The  second  stage 


(2)  This  report  was  prepared  in  March  1938;  suhscqnent  de- 
velopments have  increased  the  original  estimates  made  in  1927. 
See  the  Proposed  Capital  Budget  for  1940. 
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of  development,  not  yet  authorized  by  the  city,  is 

estimated  to  cost  $62,413,000. <2>  The  relatively 
smaller  cost  of  the  second  stage  covers  the  con- 
struction of  the  East  Branch  reservoir  and  a  tunnel 
from  East  Branch  to  Rondout,  while  the  first  stage 
involves  more  extensive  operations,  as  shown  by 
Figure  3. 

In  considering  future  sources  of  supply,  the  staff 
did  not  include  additional  wells,  due  to  the  reports 
upon  State  surveys  which  indicate  that  the  present 
level  of  ground  water,  particularly  in  Long  Island, 
is  already  so  low  that  there  is  imminent  danger  of 
salt  water  seeping  into  existing  wells.  The  private 
companies  draw  their  water  from  underground 
sources,  which  if  subject  to  continued  overdraft 
may  have  to  be  supplemented  with  water  from 
municipal  sources  to  avoid  failure  of  the  entire 
underground  supply.  Therefore,  water  available 
from  private  sources  was  also  excluded  in  consid- 
ering future  supply. 

DEMAND  FOR  WATER 

Figure  4,  reprinted  through  the  courtesy  of  the 
Board  of  Water  Supply,  shows  the  average  con- 
sumption of  water  in  New  York  City  for  the  years 
1868  to  1935  inclusive,  and  the  relation  of  con- 
sumption to  the  dependable  yield  of  all  present 
sources  of  supply. 

According  to  the  Board  of  Water  Supply  the 
Catskill  system  was  expected  to  meet  the  city's 
water  needs  for  at  least  25  years. (3)  As  may  be 
seen  by  reference  to  Figure  4,  after  Catskill  water 
became  available  in  1917,  the  total  consumption 
increased  each  year  at  the  rate  of  about  30  mil- 
lion gallons  daily  until  the  end  of  1930,  when  1,007 
million  gallons,  or  only  32  million  gallons  less  than 
the  total  dependable  supply,  were  consumed  daily. 
Since  1930,  the  use  of  water  has  fallen  off  about 
5  per  cent  due  to  decreased  business,  manufactur- 
ing and  commercial  activity.  "With  the  normal 
return  of  business  activity,  there  will  be  a  rapid 
increase  in  consumption  and  the  demand  for  water 
will  exceed  the  present  dependable  supply."(3) 

Inasmuch  as  the  consumption  of  water  is  related 
to  the  population  served,  the  average  daily  con- 
sumption expressed  in  terms  of  gallons  per  capita 
has  been  the  basis  of  measurement  in  these  studies. 
Figure  5  shows  the  past  average  daily  consumption 
of  water  per  capita:  curve  "C"  from  all  sources; 


(3)  "A  General  Description  of  the  Catskill  Water  Supply  and 
of  tlie  Project  for  an  Additional  Supply  from  the  Delaware 
River  Watershed  and  Rondout  Creek" — Board  of  Water  Sup- 
ply of  the  City  of  New  York — 1936. 


and  "D"  from  municipal  sources  only.  Since 
the  water  required  by  law  to  be  supplied  to  com- 
munities outside  of  New  York  City  amounted  to 
only  slightly  more  than  2  per  cent  of  the  total  con- 
sumed from  municipal  sources  during  the  period 
1917  to  1934  inclusive,  the  staff  did  not  attempt  to 
determine  the  population  of  these  communities.  It 
was  felt  that  total  per  capita  consumption  from 
municipal  sources,  expressed  in  terms  of  New  York 
City  population,  would  present  an  accurate  picture 
of  past  demand  and  a  reasonable  basis  for  esti- 
mating future  requirements. 

Normal  Requirements 

The  probable  future  demand  for  water  was 
estimated  on  the  basis  of  the  annual  rate  of  in- 
crease in  average  daily  per  capita  consumption  un- 
der various  conditions  of  control  as  determined  by 
the  Department  of  Water  Supply,  Gas  and  Elec- 
tricity.(4)  However,  the  staff  assumed  that  the 
normal  per  capita  demand  during  the  year  1940 
would  equal  the  per  capita  consumption  for  1930, 
and  employed  its  population  forecasts  to  determine 
the  resulting  total  average  daily  consumption  for 
each  year  thereafter. 

Without  systematic  waste  control — Within  cer- 
tain limitations  the  future  demand  for  water  will  de- 
pend upon  the  effectiveness  of  waste  control  work. 
With  a  normal  amount  of  inspection  work,  the  De- 
partment of  Water  Supply,  Gas  and  Electricity  has 
been  able  to  reduce  leakage  from  plumbing  fixtures, 
and  thus  has  cut  the  rate  of  increase  in  water  con- 
sumption.  On  the  basis  of  continuing  such  work 
from  time  to  time,  along  with  suppression  of  visible 
leakage  in  the  distribution  system,  future  demand 
is  expected  to  increase  at  the  annual  rate  of  1.3 
gallons  per  capita  per  day.   See  Figure  5. 

With  underground  leakage  suppressed — Studies 
made  by  the  Department  of  Water  Supply  indicate 
that  about  100  million  gallons  daily,  equivalent  to 
the  dependable  yield  of  the  Rondout  project,  are 
lost  through  underground  leakage.  From  past  ex- 
perience, the  Department  estimates  that  systematic 
inspection  of  the  entire  city  to  detect  and  stop  in- 
visible leakage  from  water  mains  and  service  pipes 
would  reduce  consumption  by  at  least  60  million 
gallons  daily.  If  such  work  is  repeated  every  two 
years  it  is  estimated  that  the  annual  rate  of  in- 
crease would  be  reduced  to  1.2  gallons  per  capita 
per  day.  See  Figure  5.  Some  40  million  gallons 
daily,  wasted  through  undetectable  leakage,  cannot 


(4)  "Report  on  Future  Water  Supply"  hy  Joseph  Goodman, 
Acting  Chief  Engineer  of  Water  Supply,  Department  of  Water 
Supply,  Gas  and  Electricity;  New  York  City — 1935. 
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THE  WATER  SUPPLY  OF  THE  CITY  OF  NEW  YORK 


FIG.  3  •  PREPARED  BY  BO.  OF  WATER  SUPPLY 


be  economically  prevented  even  with  systematic  in- 
spection work. 

With  underground  leakage  suppressed  and  uni- 
versal metering  —  While  there  has  been  a  rapid 
growth  in  the  use  of  water  meters  in  the  United 
States  during  the  past  15  years,  New  York  is  one 
of  the  few  large  cities  that  has  not  adopted  univer- 
sal metering.  The  increase  in  metering  is  due  to 
the  fact  that  selling  water  according  to  meter  meas- 
urement has  been  found  to  be  the  only  method  that 
does  not  produce  inequitable  and  unjust  charges  to 
the  consumer;  and  that  universal  metering  has 
eliminated  more  waste  and  needless  use  of  water 
than  any  other  method  of  waste  prevention  yet  de- 
vised. Under  present  laws,  practically  all  water 
used  for  commercial  and  industrial  purposes  in 
New  York  City  is  metered,  but  only  a  small  frac- 
tion of  the  water  used  in  residential  premises  is 
metered. 

Based  upon  recent  studies,  the  Department  of 
Water  Supply  estimates  that  universal  metering 
would,  by  checking  the  waste  of  water  from  leaky 
plumbing  fixtures  and  defective  hydraulic  mechan- 
isms, by  reducing  the  use  of  water  to  prevent 
freezing  of  pipes  and  for  other  unnecessary  pur- 
poses, reduce  normal  consumption  by  at  least  20 
per  cent.  The  great  reduction  in  the  rate  of  increase 
in  per  capita  demand  that  followed  universal  meter- 
ing in  other  cities  indicates  that  with  general  meter- 
ing the  average  per  capita  rate  of  increase  would 
not  exceed  0.5  gallons  per  year. 

Curve  "Z"  of  Figure  5  was  drawn  on  the  suppo- 
sition that  if  the  city  were  fully  metered  by  the 
year  1940  the  normal  demand  would  thereafter  in- 
crease at  the  rate  of  0.5  gallons  per  capita  per 
year. 

Estimated  Future  Consumption 

The  results  of  this  study  are  compared  graphi- 
cally on  Figure  6  with  the  present  dependable  sup- 
ply from  municipal  sources,  and  the  additional 
water  that  will  be  available  after  completion  of  the 
first  and  second  stages  of  the  Delaware  project. 

Without  systematic  waste  control  —  both  the 
first  and  second  stages  of  the  Delaware  develop- 
ment would  be  required  prior  to  1945.  Under  these 
conditions  the  second  stage  would  be  insufficient  to 
meet  normal  demands  by  1963,  and  new  sources  of 
supply  would  be  needed  by  that  time.  A  serious 
water  shortage  would  probably  have  occurred  in 
1935  except  for  effective  measures  previously  un- 
dertaken by  the  Department  of  Water  Supply  to 
reduce  house  fixture  and  underground  leakage.  The 


average  daily  demand,  curve  "Bl",  Figure  6,  would 
result  from  the  additional  legitimate  uses  for  water, 
such  as  air  conditioning,  etc.,  and  not  from  in- 
creases in  unnecessary  waste  or  lavish  use. 

With  underground  leakage  suppressed  alone,  the 
saving  in  water  consumption  is  so  small  that  the 
first  stage  of  the  Delaware  would  be  inadequate  by 
1947,  and  the  second  stage  would  be  unable  to 
meet  the  demand  by  1969.  New  sources  must  be 
found  and  developed  prior  to  1969,  or  Supreme 
Court  permission  obtained  to  divert  more  than  440 
million  gallons  from  the  Delaware,  if  the  city  is  to 
meet  the  expected  normal  demand  without  general 
metering.    Figure  6,  curve  "B2". 

With  universal  metering  alone  there  would  be  a 
considerable  reduction  in  consumption,  but  not 
enough  to  avoid  developing  the  second  stage  of  the 
Delaware  prior  to  1965.    Figure  6,  curve  "B3A." 

With  universal  metering  and  tindcrground  leak- 
age suppressed  the  first  installment  of  Delaware 
water  would  not  be  needed  until  1954  and  it  would 
be  possible  to  postpone  the  second  stage  of  develop- 
ment until  after  1970  without  risk  of  a  water 
shortage.    Figure  6,  curve  "B3." 

ECONOMICS  OF  WATER  SUPPLY 

Analyses  made  by  the  Department  of  Water  Sup- 
ply indicate  that  while  some  23  per  cent  of  the 
water  consumed  from  municipal  sources  was  me- 
tered in  1933,  more  than  75  per  cent  would  have 
been  so  measured  under  universal  metering.  The 
remaining  percentage  would  be  accounted  for  by 
meter  slippage,  free  water  for  public  and  charitable 
purposes,  underground  leakage  that  cannot  be 
stopped  economically,  and  water  supplied  to  com- 
munities outside  of  New  York  City.  On  this  basis 
water  revenue  under  universal  metering,  and  the  in- 
come that  would  be  derived  under  present  methods 
of  selling  water  were  estimated  and  compared  with 
indicated  expenses  for  a  25  year  period.  See  Tables 
11  and  12. 

With  Universal  Metering  and  Underground  Leak- 
age Suppression 
Assuming  that  metering  would  be  general  in  the 
city  by  the  end  of  1940,  the  total  water  expected 
to  be  consumed  during  the  period  July  1941  to 
July  1966  was  determined  on  the  basis  of  curve 
"B3",  Figure  6. 

Revenue  from  the  sale  of  water  was  then  esti- 
mated for  each  fiscal  year,  first,  with  rates  now  in 
force,  which  are  50  per  cent  above  1933  rates:  and 
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secondly,  with  "old"  rates  that  were  effective  prior 
to  1934.  This  revenue  covers  the  sale  of  water 
from  municipal  sources  only,  about  75  per  cent  of 
which  was  assumed  to  be  metered  and  consumed 
within  New  York  City.  Since  the  water  used  by 
outside  communities  is  sold  on  the  basis  of  delivery 
costs  to  the  city,  revenue  from  this  source  would 
be  the  same  regardless  of  city  conditions. 

Expenses  —  Operation  costs  of  the  Department 
of  Water  Supply,  Gas  and  Electricity  (developed 
from  the  Finance  Study,  Volume  III  of  this  series 
of  reports)  were  reduced  to  exclude  the  bureaus  of 
gas  and  electricity.  The  resulting  costs  allow  for 
the  additional  expense  of  systematic  suppression  of 
underground  leakage.  While  the  Board  of  Water 
Supply  is  primarily  a  design  and  construction 
agency,  there  are  some  continual  overhead  expenses 
that  are  not  absorbed  in  cost  estimates  for  the 
Delaware  project,  and  were,  therefore,  included  in 
this  analysis. 

In  addition  to  service  charges  on  existing  water 
debt,  the  service  on  the  estimated  annual  average 
cost  of  water  main  extensions,  replacements  and 
improvements  to  the  system  are  included  in  debt 
service  calculations.  Service  charges  on  new  debt 
for  the  Delaware  project  were  based  on  completion 
of  the  first  stage  in  1945  and  the  second  by  1951, 


and  costs  being  financed  by  50  year  corporate  stock 
with  yearly  installments  calculated  for  sinking 
funds  earning  3  per  cent,  and  interest  computed  at 
4  per  cent  per  annum. 

The  Department  of  Water  Supply  estimates  that 
general  metering  will  cost  20  million  dollars  to  put 
into  effect,  and  that  expenses  thereafter  for  meter- 
ing new  buildings,  replacements  of  old  meters,  etc., 
will  amount  to  $730,000  annually.  In  calculating 
debt  service,  the  $20,000,000  was  assumed  to  be  20 
year  corporate  stock  outstanding  July  1,  1941,  and 
the  $730,000  being  an  annual  recurrence  was  sup- 
posed to  be  financed  by  tax  notes.  The  additional 
expenses  of  reading,  billing  and  maintenance  of 
water  meters  for  the  entire  city  is  estimated  at 
$213,000  above  present  annual  costs. 

On  this  basis  total  expenses  would  amount  to 
1,353.26  million,  which  would  leave  an  estimated 
balance  of  15.86  million  dollars  with  present  water 
rates.  If  water  should  be  sold  at  "old"  rates,  there 
would  be  a  deficit  of  423.43  million  dollars,  which 
would  have  to  be  met  by  revenue  from  other 
sources,  probably  real  estate  taxes.    Table  11. 

Without  Systematic  Waste  Control  and  Present 
Methods  of  Selling  Water 
Assuming  that  the  present  method  of  distribu- 
tion would  continue,  the  total  quantity  of  water 


TABLE  11 

With  Universal  Metering  and  Underground  Leakage  Suppression 

Estimated  Income  and  Outgo  for  Water  Supply 

July  1941  to  July 

1966 

(Figures  in  Millions  of 

Dollars) 

Revenue 

Present 

Rates 

"Old" 

Rates 

908.81 

1.   From  New  York  City 

1,348.10 

2.  From  Outside  Communities 

21.02 

21.02 

Total  Revenue 

1,369.12 

929.83 

Expenses 

1.    (a)  Department  of  Water  Supply 

527.69 

527.69 

(b)  Board  of  Water  Supply 

21.75 

21.75 

2.   Debt  Service  Charges 

(a)  Present  Debt 

456.70 

456.70 

(b)  For  Delaware  Project 

293.06 

293.06 

3.   Metering  Costs 

(a)  Debt  Service 

30.88 

30.88 

(b)  Meters  for  New  Buildings 

17.86 

17.86 

(c)  Additional  cost  of  readings,,  billing, 

maintenance,  etc. 

5.32 

5.32 

Total  Expenses 

1,353.26 

1,353.26 

Difference  

15.86 

423.43* 

♦Deficit 
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AVERAGE  DAILY  PER  CAPITA  WATER  CONSUMPTION 
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C-ADPC  CONSUMPTION  SUPPLIED  FROM  ALL  SOURCES. 
D-ADPC  CONSUMPTION  SUPPLIED  FROM  MUNICIPAL  SOURCES.* 

ESTIMATED  ADPC  NORMAL  CONSUMPTION   FROM  MUNICIPAL  SOURCES.  * 
X- WITHOUT  WASTE  CONTROL  (f.  1.3  GALS./YR.) 

Y-WITH  UNDERGROUND  LEAKAGE  SUPPRESSED  (f.  1.2  GALS./YR.) 

Z-WITH  UNDERGROUND  LEAKAGE  SUPPRESSED  AND  UNIVERSAL  METERING  (f.  0.5  GALS./YR.) 
NOTE:- 

ADPC:  AVERAGE   DAILY  PER  CAPITA. 
■*-  INCLUDES  SUPPLY  TO  COMMUNITIES  OUTSIDE  OF  CITY. 
POPULATION    1890-1930:  U.S.  CENSUS  FOR  NEW  YORK  CITY. 
POPULATION    1930  -  1970  :  M.C.C.P  ESTIMATE. 
WATER  SUPPLY  DATA  1898-1934:  DEPT.  WATER  SUPPLY. 
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FIGURE  5. 


to  be  consumed  was  determined  on  the  basis  of 
curve  "Bl",  Figure  6,  for  the  period  July  1941 
to  July  1966. 

Revenue  was  estimated  for  23  per  cent  of  the 
water  from  municipal  sources  being  metered,  and 
income  from  frontage  charges  was  based  upon  the 
assumption  that  per  capita  revenue  would  con- 
tinue the  past  trend  and  increase  slightly  each 
year.  At  present  rates  revenue  was  calculated  at 
1,368.76  million  dollars  of  which  21.02  is  expected 
from  outside  communities.  At  "old"  rates  the 
total  revenue  was  estimated  at  1,004.72  million 
dollars.    Table  12. 

Expenses — Operation  costs  of  the  Department 
of  Water  Supply,  Gas  and  Electricity,  shown  in 
Table  11,  were  reduced  by  $230,000  each  year, 
which  is  the  estimated  cost  of  systematic  sup- 
pression of  underground  leakage.  Operation  costs, 
or  overhead  of  the  Board  of  Water  Supply  remain 
the  same  as  in  the  previous  calculation. 

Debt  service  charges  would  be  the  same,  with 
the  first  and  second  stage  of  the  Delaware  de- 
velopment, but  additional  expenses  for  metering, 
shown  as  item  3  in  Table  11,  would  be  excluded. 

On  this  basis,  total  expenses  were  estimated  at 
1,293.45  million  dollars,  with  present  rates,  which 
would  leave  a  surplus  of  75.31  million  after  pay- 
ing expenses.  With  "old"  rates  revenue  would  be 
288.73  million  less  than  the  estimated  expenses. 


From  this  analysis  it  appears  that  whether  or  not 
we  have  universal  metering,  the  total  expenses  of 
the  water  supply  system  will  exceed  the  revenue 
that  would  be  derived  under  the  "old"  rates. 

CONCLUSIONS 

While  universal  metering  and  systematic  waste 
control  would  increase  expenses  by  about  $60,000,- 
000  for  this  25  year  period,  there  would  be  an 
ample  supply  of  water  with  only  the  first  stage  of 
the  Delaware,  whereas  without  these  devices  the 
need  for  additional  supplies  and  further  heavy  ex- 
penditures would  have  to  be  faced  before  1963. 
Cost  estimates  for  the  third  stage  of  the  Dela- 
ware development  are  not  available,  but  the  cap- 
ital outlay  required  for  the  second  stage  of  the 
Delaware  would  exceed  the  additional  $60,000,000 
needed  for  metering  and  underground  leakage  sup- 
pression. 

In  order  to  avoid  further  pumping  from  under- 
ground sources,  and  to  make  the  city  practically 
independent  of  well  water,  the  dependable  yield 
of  which  seems  questionable,  it  is  desirable  to 
proceed  with  the  second  stage  of  the  Delaware 
development  starting  in  1946. 

Conservation 

Without  attempting  to  discuss  all  of  the  im- 
plications of  the  water  supply  problem,  it  seems 


TABLE  12 

Without  Systematic  Waste  Control  and  Present  Method  of  Selling  Water 
Estimated  Income  and  Outgo  for  Water  Supply 
July  1941  to  July  1966 
(Figures  in  Millions  of  Dollars) 

Revenue 

1.  From  New  York  City 

2.  From  Outside  Communities 

Present 

Rates 

"Old" 

Rates 

1,347.74 
21.02 

983.70 
21.02 

Total  Revenue 

1,368.76 

1,004.72 

Expenses 

1.    (a)  Department  of  Water  Supply 
(b)  Board  of  Water  Supply 

521.94 
21.75 

521.94 
21.75 

2.   Debt  Service  Charges — 
same  as  Table  11 

749.76 

749.76 

Total  Expenses 

1,293.45 

1,293.45 

75.31 

288.73* 

♦Deficit 
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clear  that  we  must  face  the  need  for  conserva- 
tion of  our  water  resources  in  the  future.  Figures 
3  and  4  show  the  rapid  increase  in  both  per  capita 
and  total  water  consumption  that  followed  the 
completion  of  the  Catskill  system  in  1917.  These 
facts  suggest  that,  unless  measures  are  taken  to 
eliminate  waste  and  the  needless  use  of  water,  the 
introduction  of  the  Delaware  supply  will  be  fol- 
lowed by  similar  rates  of  increase.  In  order  to 
meet  this  ever  increasing  demand  for  water  it  will 
be  necessary  to  enlarge  the  future  dependable  sup- 
ply from  time  to  time. 

The  additional  sources  of  water  supply  that  can 
be  economically  developed  and  made  available  to 
New  York  City  are  limited.  For  example,  the 
dependable  yield  of  the  proposed  third  stage  of 
the  Delaware  project  is  estimated  at  only  160 
million  gallons  daily.  It  is  evident  that  a  reduc- 
tion in  the  rate  of  increase  of  water  consumption, 
through  reasonable  measures  of  control,  is  essen- 
tial if  we  are  to  avoid  further  costly  developments 
for  additional  sources  of  supply. 

From  the  economic  viewpoint,  this  study  indi- 
cates that  the  immediate  need  for  developing  the 
first  stage,  and  eventually  the  second  stage  of  the 
Delaware  will  increase  the  costs  of  delivering 
water  to  New  York  City.  The  costs  of  develop- 
ing any  additional  sources  of  supply  will  inevit- 
ably result  in  further  increases  in  the  costs  of 
water  supplied  to  the  city,  regardless  of  the  means 
used  to  raise  the  necessary  revenue. 

In  order  to  keep  the  water  supply  system  on  a 
sound  financial  basis,  it  is  apparent  that  charges 
practically  equal  to  present  water  rates  must  be 
maintained,  at  least  until  the  retirement  of  the 
growing  water  debt  is  sufficient  to  reduce  the 
amount  of  annual  debt  service  charges. 

The  staff  concluded  that  universal  metering  is 
not  only  desirable  but  essential  to  conserve  the 
city's  natural  and  financial  resources,  and  that  the 
necessary  legislation  should  be  secured  at  the 
earliest  possible  date.  If  a  general  metering  pro- 
gram were  commenced  in  1939,  it  could  be  com- 
pleted during  the  year  1942.  Inasmuch  as  sys- 
tematic suppression  of  underground  leakage  and 
universal  metering  would  render  the  first  and 
second  stages  of  the  Delaware  project  adequate 
until  after  1970,  if  not  for  all  time,  the  adoption 
of  both  of  these  measures  should  receive  serious 
consideration. 


Operating  Costs 

According  to  these  analyses,  the  additional  cost 
of  reading,  billing  and  maintenance  of  water 
meters,  and  the  cost  of  underground  leakage  sup- 
pression, can  be  met  by  revenue  from  the  sale  of 
water  at  present  rates.  See  Tables  11  and  12. 
The  reduction  in  total  water  consumed  under  these 
measures  of  control  may  be  expected  to  effect  sav- 
ings in  the  estimated  costs  of  water  main  exten- 
sions, and  in  the  ultimate  cost  of  sewage  disposal. 
See  report  on  the  Sanitation  Study. 

( 'apital  Costs 

The  estimated  capital  outlays  required  for  water 
supply  on  the  basis  of  these  findings  are  given  here 
for  three  6-year  periods.  As  was  done  in  the 
Finance  Study,  the  staff  assumed  that  outlays  for 
water  supply  authorized  in  the  1936  and  1937 
capital  budgets  would  be  expended  by  January  1, 
1939.  In  addition,  it  was  supposed  that  expendi- 
tures to  be  made  during  the  nine  months  of  the 
1938  capital  budget  would  bring  the  total  spent 
for  the  Delaware  project,  prior  to  the  1939  capital 
budget  to  nearly  61.5  million  dollars,  leaving  a 
balance  of  about  148.7  million  dollars  necessary 
to  complete  the  first  stage.  Under  present  sched- 
ules, the  first  stage  of  development  will  be  finished 
during  1945;  hence  it  was  assumed  that  138.75 
million  dollars  will  be  needed  during  the  first  6- 
year  period.  The  remaining  10  million  dollars,  to 
provide  for  the  completion  of  the  first  stage  in 
1945,  was  included  in  the  second  6-year  period. 

While  expenditures  of  nearly  184  million  dol- 
lars are  suggested  for  the  first  6-year  period,  and 
approximately  100  million  for  the  second,  only 
slightly  more  than  27  million  dollars  of  capital 
outlays  are  needed  during  the  third  6-year  period. 

According  to  this  study,  however,  the  large  ex- 
penditures for  the  first  and  second  stages  of  the 
Delaware  project,  and  for  universal  metering 
would  provide  the  city  with  a  supply  of  water 
that  will  probably  be  adequate  for  all  time.  On 
this  basis  it  would  not  be  necessary  to  repeat  such 
large  outlays  or  to  continue  any  such  rate  of  ex- 
penditures after  the  year  1956. 

With  universal  metering  and  systematic  sup- 
pression of  underground  leakage,  the  average 
amount  of  capital  outlay  needed  for  new  meters, 
replacements  and  maintenance  of  meters,  and  for 
normal  improvements  to  the  water  distribution 
system,  is  unlikely  to  exceed  4  million  dollars  an- 
nually after  1956. 
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TOTAL 

AVERAGE  DAILY  WATER  CONSUMPTION 

WITH   CONTROL  FACTORS 
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A-  AVERAGE   DAILY  CONSUMPTION    FROM    ALL    SOURCES  # 
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ESTIMATED    NORMAL    CONSUMPTION    FROM    MUNICIPAL  SOURCES 
B  I  -  NO  WASTE  CONTROL 

B  2  -  WITH  UNDERGROUND   LEAKAGE  SUPPRESSED 

B3-WITH  UNDERGROUND  LEAKAGE  SUPPRESSED  AND  UNIVERSAL  METERING 
B3A- WITH  UNIVERSAL    METERING  ONLY 


«  WATER  SUPPLY  DATA  1898-1935  DEP  T  WATER  SUPPLY 
♦  INCLUDES    SUPPLY    TO    COMMUNITIES    OUTSIDE  OF  CITY 
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Suggested  Capital  Outlay  Program 
For  the  first  6-year  period,  1939  to  1944  inclusive 

1.  First  stage  of  the  Delaware  development    $138,750,000 

2.  Universal  metering,  initiated  during  1939-1942    20,000,000 

3.  Cost  of  meters  for  new  buildings,  replacements  and  maintenance  of  meters — 

2  years  @  $730,000    1,460,000 

4.  Normal  improvement  to  distribution  system(5)    18,900,000 

5.  Bureau  of  Gas  and  Electricity («)    4,800,000 

Total  capital  outlay   $183,910,000 

For  the  second  6-year  period,  1945  to  1950  inclusive: 

1.  Complete  first  stage  of  the  Delaware  project    $  10,000,000 

2.  Second  stage  of  the  Delaware  development     62,413,000 

3.  New  meters,  replacements  and  maintenance    4,380,000 

4.  Normal  improvement  to  distribution  system (5)    18,000,000 

5.  Bureau  of  Gas  and  Elcctricity(6)    4,800,000 

Total  capital  outlay.  .  .    $  99,593,000 

For  the  third  6-year  period,  1951  to  1956  inclusive: 

1.  New  meters,  replacements  and  maintenance    $  4,380,000 

2.  Normal  improvements  to  distribution  system  (5)    18,000,000 

5.  Bureau  of  Gas  and  Electricity (8)    4,800,000 

Total  capital  outlay         $  27,180,000 


(5)  The  Department  of  Water  Supply,  Gas  and  Electricity  estimates  the  average  cost  of  water  main 
extensions  to  supply  new  buildings,  etc.,  special  trunk  main  extensions  and  improvements  to  the  distribu- 
tion system  at  $3,000,000  annually.  The  additional  $900,000  in  the  first  period  covers  needed  pumping 
plants. 

(6)  The  city  has  recently  initiated  a  policy  of  purchasing  and  installing  street  and  park  lighting 
fixtures  under  the  supervision  of  the  Bureau  of  Gas  and  Electricity.  Therefore,  this  item  of  capital  out- 
lay, estimated  at  $800,000  annually  is  included  under  water  supply. 
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Sanitation 


INTRODUCTION 

In  a  city  of  seven  million  people,  the  disposal 
of  ashes,  garbage,  rubbish  and  sewage  creates  seri- 
ous problems  and  involves  considerable  expense. 
Water  pollution,  a  potential  health  menace,  has 
rendered  much  of  the  city's  waterfront  unfit  for 
recreation,  residential  purposes  and  certain  types 
of  commercial  fishing.  Consideration  of  sanitation 
problems  as  they  affect  physical  improvements 
and  capital  outlays  is  of  primary  importance  in  a 
city  planning  program. 

This  phase  of  the  Mayor's  Committee  studies 
was  concerned  with  an  appraisal  of  the  city's 
needs  in  the  light  of  the  probable  ultimate  pop- 
ulation and  the  estimated  cost  of  necessary  per- 
manent improvements.  The  Department  of  Sani- 
tation furnished  information  to  the  staff  on 
methods  and  facilities  for  disposal. 

REFUSE 

In  this  study  the  term  "refuse"  includes  ashes, 
which  are  used  for  land  fill;  and  garbage  and 
rubbish  which  were  assumed  to  be  disposed  of  by 
incineration.  The  disposal  of  offal  is  effected 
through  private  concerns  that  process  animal  by- 
products and,  therefore,  was  not  considered. 

From  some  5.3  million  cubic  yards,  or  1.43 
cubic  yards  per  capita,  in  1902,  the  annual  quan- 
tity of  refuse  collected  increased  to  about  21.5 
million  cubic  yards  by  1935,  or  2.9  cubic  yards 
per  capita.  The  amount  of  ashes  collected  each 
year  decreased  at  the  rate  of  y2  of  one  per  cent 
per  annum  to  45  per  cent  of  total  refuse  in  1936. 
Assuming  an  average  per  capita  increase  of  0.06 
cubic  yards  per  annum,  the  staff  estimates  that  46.2 
million  cubic  yards  or  about  10.5  million  tons  of 
refuse  will  be  collected  during  the  year  1970,  of 
which  28  per  cent,  or  some  4.5  million  tons  would 
be  ashes. 

Ash  Disposal 

The  excellent  work  recently  done  by  the  De- 
partment of  Sanitation  on  landfills  suggests  the 
possibility  of  using  this  vast  quantity  of  ashes  in 
the  future  to  reclaim  low  lands  for  public  use  in 
accordance  with  a  well  conceived  master  plan  for 
city  development. 

Rubbish  and  garbage — which  the  city  can  no 
longer  dump  at  sea  and  hence  are  termed  "com- 


bustible refuse"  herein  —  collected  from  1902  to 
1936,  was  translated  to  per  capita  figures  and 
plotted.  Figure  7  indicates  the  past  quantities  as 
well  as  the  estimated  per  capita  and  total  amounts 
in  cubic  yards  to  be  disposed  of  in  the  future. 

The  amount  of  combustible  material  to  be  col- 
lected in  1970  will  probably  be  equivalent  to 
nearly  6  million  tons  (after  making  due  allowance 
for  the  different  densities  of  rubbish  and  garbage 
and  the  proportion  of  each  included  in  the  total 
quantity)  which,  compared  with  the  2.216  million 
ton  annual  capacity  of  existing  incinerators,  in- 
dicates the  need  for  new  plants  with  an  additional 
capacity  of  about  11,900  tons  per  day.  On  the 
supposition  that  plants  rated  at  750  tons  daily 
capacity  are  generally  the  most  efficient,  it  would 
be  necessary  to  build  16  new  incinerators  by  1970, 
or  approximately  one  plant  every  two  years  at  an 
estimated  average  cost  of  $1,690,000  each  for  land 
and  construction. 

SEWAGE  DISPOSAL 

While  the  sewage  disposal  problem  has  been 
studied  for  a  number  of  years,  relatively  little 
progress  has  been  made  in  the  abatement  of  pollu- 
tion of  the  waters  about  New  York  City.  As  early 
as  1905  the  pollution  of  harbor  waters  was  brought 
to  public  attention  by  the  New  York  Bay  Pollution 
Commission.  Again  in  a  1914  report,  the  Metro- 
politan Sewerage  Commission  stated  that  "the 
crude  sewage  of  a  population  of  over  6  million 
persons  is  discharged  into  the  harbor  without  puri- 
fication, regulation  or  control.  The  discharges  dis- 
color the  water,  pollute  the  shores,  produce  of- 
fensive deposits  and  cause  solid  matters,  plainly 
recognizable  as  of  sewage  origin,  to  float  about 
in  plain  sight.  Bathing  and  the  taking  of  shell- 
fish for  food  are  no  longer  safe  north  of  the  Nar- 
rows." This  Commission  strongly  recommended 
improvement  of  these  conditions. 

The  Sanitary  Commission  of  New  York  City 
recommended  in  1931  "General  Plans  for  Sewage 
Disposal"  for  the  city  including  an  extensive  con- 
struction program  for  disposal  plants.  This  Com- 
mission recognized  that  a  number  of  years  would 
be  required  to  overcome  pollution  from  New  York 
City's  sewage,  and  that  no  satisfactory  results  can 
be  obtained  without  the  cooperative  treatment  of 
sewage  from  other  communities  that  contribute 
to  the  pollution  of  harbor  waters.    The  first  pro- 
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ject  in  this  program,  the  Wards  Island  treatment 
plant,  commenced  to  operate  shortly  after  com- 
pletion of  this  study  in  March  1938. 

The  report  of  the  Tri-State  Treaty  Commis- 
sion, published  in  1932,  indicated  that  the  pollu- 
tion of  metropolitan  waters  not  only  constituted 
a  grave  menace  to  the  health,  welfare  and  rec- 
reational facilities  of  the  population,  but  resulted 
in  great  economic  loss,  and  that  the  abatement  of 
existing  and  the  control  of  future  pollution  was  of 
prime  importance.  This  report  stated  that  New 
York  City  was  responsible  for  about  77  percent 
of  the  sewage  reaching  the  tidal  waters  of  New 
York  Harbor,  and  that  plans  of  the  Sanitary  Com- 
mission for  treatment  of  the  city's  sewage  "will  go 
far  to  provide  for  present  and  future  conditions, 
but  they  will  not  produce  the  required  improve- 
ment unless  supplemented  with  treatment  of  sew- 
age reaching  these  waters  from  other  areas".  Fol- 
lowing  this  report  the  Interstate  Sanitation  Com- 
mission was  created  to  promote  cooperation  and 
agreements  between  New  Jersey,  New  York  and 
Connecticut  for  the  abatement  of  pollution.  How- 
ever, the  state  of  Connecticut  had  not  become  a 
party  to  an  anti-pollution  compact  at  the  time  of 
writing. 

Present  Program 

The  Interstate  Sanitation  Commission  has  ap- 
parently not  yet  considered  any  detailed  plan  for 
New  York  City,  but  prior  to  1938  the  Department 
of  Sanitation  developed  studies  for  several  specific 
projects  in  accordance  with  its  "Tentative  Plan 
for  Sewage  Disposal"  dated  October  1937.  Under 
the  charter  the  construction  of  sewage  treatment 
plants  is  transferred  to  the  newly  established  De- 
partment of  Public  Works.  (7)  Figure  8  re- 
printed through  the  courtesy  of  the  Department 
of  Public  Works,  shows  graphically  the  38  proj- 
ects which  will  be  designed  to  care  for  the  needs 
of  the  entire  city.  Each  of  these  projects  will 
be  adapted  to  local  needs  with  special  emphasis 
on  the  required  degree  of  purification.  The 
Sanitation  Department  estimates  that  only  18 
percent  of  the  city's  sewage  received  even  lim- 
ited treatment  during  1936  and  that  72  per- 
cent, entirely  untreated,  was  discharged  into 
surrounding  waters.  The  new  Wards  Island  and 
Coney  Island  plants  are  now  operating;  as  are 
other  old  plants  employing  fine  screens  which 
give  an  unsatisfactory  degree  of  treatment. 

Consideration  of  the  engineering  problems  in- 
volved, as  well  as  the  degree  of  purification  de- 
sirable in  various  waters,  was  definitely  beyond 


the  province  of  the  Mayor's  Committee  study. 
The  staff  did  not  attempt  to  evaluate  this  tenta- 
tive plan  beyond  its  relation  to  estimated  pop- 
ulation and  the  relative  urgency  of  sewage  dis- 
posal projects  in  relation  to  other  needs  to  be 
included  in  the  suggested  capital  outlay  pro- 
gram. 

Probable  Needs 

The  total  future  flow  of  sewage  that  would 
be  treated  by  the  38  plants  according  to  Figure 
8,  amounts  to  1,782  million  gallons  daily.  Since 
this  plan  is  tentative  it  is  of  interest  to  compare 
staff  estimates  with  this  figure  for  total  flow.  Ac- 
cording to  information  given  in  the  Tri-State 
Treaty  Commission's  report,  the  estimated  sew- 
age flow  in  1930  was  equivalent  to  140.7  gallons 
per  capita  per  day,  or  96.9  percent  of  the  water 
consumption,  amounting  to  145.2  gallons  per 
capita  per  day.  Water  consumption  figures  are 
from  the  Water  Study.  The  Mayor's  Committee 
staff  estimates  the  water  consumption  for  the 
year  1970,  with  no  measures  of  control,  at  1,612.8 
million  gallons  daily.  See  Figure  6.  If  the  staff 
estimate  is  valid  and  the  1930  ratio  should  apply, 
the  total  resulting  sewage  flow  to  be  treated  dur- 
ing 1970  would  amount  to  about  1,560  million  gal- 
lons daily,  which  is  some  200  million  gallons  less 
than  is  indicated  on  Figure  8.  With  universal 
metering  this  quantity  of  sewage  would  be  fur- 
ther reduced  to  about  1,050  million  gallons  daily. 

While  this  affords  only  the  most  general  sort 
of  comparison  and  does  not  throw  any  light  on 
the  necessary  size  of  individual  plants,  the  vari- 
ance suggests  the  desirability  of  close  cooperation 
between  the  new  City  Planning  Commission  and  the 
Department  of  Public  Works  in  developing  plans 
for  sewage  disposal. 

Estimated  Future  Costs 

On  the  basis  of  preliminary  figures  the  treat- 
ment works  shown  on  Figure  8,  with  the  neces- 
sary intercepting  sewers,  are  estimated  to  cost 
about  200  million  dollars,  excluding  the  costs  of 
land  and  rights-of-way.  According  to  the  De- 
partment of  Public  Works  this  estimate  includes 
some  $150,000,000  for  plants  with  a  daily  ca- 
pacity of  1,280  million  gallons  to  meet  present  de- 
ficiencies, and  $50,000,000  for  the  ultimate  ex- 
pansion of  these  plants  to  provide  for  the  esti- 
mated future  flow.      If  the  expenditures  author- 

(7)  Since  the  completion  of  this  Study  in  March,  1938  the 
Department  of  Public  Works  has  modified  the  Tentative  Plan 
of  1937. 
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ized  for  the  Wards  Island,  Coney  Island  and  Tall- 
man's  Island  plants  are  deducted  from  the  above 
total,  a  balance  of  approximately  117  million  dol- 
lars would  be  required  for  the  construction  of  ad- 
ditional plants  to  furnish  treatment  for  present 
sewage  flow,  or  about  167  million  dollars  for  the 
future  flow  indicated  by  Figure  8. 

Although  a  reduction  of  200  million  gallons  in 
the  required  ultimate  daily  capacity  would  prob- 
ably not  materially  reduce  the  above  cost  esti- 
mate, the  staff  assumed  that  167  millions  of  dol- 
lars would  cover  the  total  cost  of  needed  facili- 
ties, including  land  and  rights-of-way.  If  water 
metering  should  be  made  general  the  reduction  in 
the  daily  capacity  of  treatment  works  required 
by  1970  would  probably  amount  to  more  than 


700  million  gallons  of  sewage.  Lacking  any  assur- 
ance that  metering  will  become  general,  it  was 
believed  more  conservative  to  use  the  figure  of 
167  millions  of  dollars  in  this  study. 

OTHER  SANITATION  IMPROVEMENTS 

In  addition  to  incinerators  and  sewage  disposal 
projects,  there  are  other  types  of  permanent  im- 
provements that  will  be  required  for  the  proper 
handling  of  the  city's  sanitation  problems.  These 
improvements  include  such  projects  as  garages 
and  storage  buildings,  waterfront  dumps,  unload- 
ing plants,  refuse  scows,  etc.,  and  necessary  land 
acquisition. 

Inasmuch  as  the  staff  lacked  the  data  essential 
to  a  determination  of  future  needs  for  such  facili- 


Suggested  Capital  Outlay  Program 
Expenditures  for  the  6-year  period,  1939  to  1944  inclusive: 

1.  Incinerators  for  the  disposal  of  combustible  refuse(8)  $  5,070,000 

2.  Sewage  disposal  plants  and  intercepting  sewers    55,500,000 

3.  Miscellaneous  projects   2,184,000 


Six  year  total  $  62,754,000 


Expenditures  for  the  6-year  period,  1945  to  1950  inclusive: 


1.  Incinerators  for  the  disposal  of  combustible  refuse(8)  $  5,070,000 

2.  Sewage  disposal  plants  and  intercepting  sewers   '  55,500,000 

3.  Miscellaneous  projects    2,304,000 


Six  year  total  $  62,874,000 


Expenditures  for  the  6-year  period,  1951  to  1956  inclusive: 

1.  Incinerators  for  the  disposal  of  combustible  refuse(8)  $  5,070,000 

2.  Sewage  disposal  plants  and  intercepting  sewers    55,500,000 

3.  Miscellaneous  projects    2,400,000 


Six  year  total  .  .  .$  62,970,000 


(8)  Hased  upon  the  assumption  that  one  plant  should  be  built 
every  two  years. 
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ties,  the  probable  extent  of  capital  outlays  re- 
quired for  these  miscellaneous  items  was  based  on 
past  expenditures.  From  an  analysis  of  available 
figures  in  the  Comptroller's  Reports  it  appears  that 
an  average  of  4.6c.  per  capita  per  annum  was  ex- 
pended upon  such  items  during  the  eight  years 
prior  to  1932. 

Probable  Future  Expenditures 

Assuming  that  future  requirements  can  be  met 
by  a  per  capita  outlay  equal  to  this  past  average, 
the  staff  estimates  that  an  average  of  $364,000  per 
year  will  be  needed  during  the  six  years  prior  to 
1945;  about  $384,000  per  year  for  the  second  6- 
year  period;  and  $400,000  per  year  during  the 
third  6-year  period  ending  in  1956. 

While  this  type  of  estimate  does  not  compare 
with  the  careful  analysis  made  in  other  steps  of 
this  study,  which  indicated  the  expected  physical 
needs  of  the  city,  it  does  furnish  a  fairly  reason- 
able basis  for  considering  the  extent  of  expendi- 
tures for  miscellaneous  sanitation  projects  that  may 
be  required  in  the  future. 

SUMMARY  OF  FINDINGS 

A  program  for  the  construction  of  sanitation 
projects  indicated  as  needed  by  this  study,  is  sug- 


gested in  the  following  schedules  of  expenditures 
for  three  6-year  periods.  If  we  should  assume 
that  annual  expenditures  for  sewage  disposal  could 
be  spread  equally  over  the  period  1939  to  1970, 
the  yearly  outlay  would  amount  to  about  5.2  mil- 
lion. However,  the  staff  concluded  that  the 
abatement  of  water  pollution  was  so  important 
from  both  a  social  and  economic  viewpoint,  that  it 
should  receive  preferential  consideration  in  the  sug- 
gested capital  outlay  program,  provided  that  the 
other  communities  responsible  for  pollution  in  this 
area  do  their  share  toward  the  abatement  of  this 
nuisance.  Assuming  that  the  entire  program  can 
be  completed  in  eighteen  years,  the  average  outlay 
would  amount  to  about  9.25  million  dollars  an- 
nually for  the  period  ending  1956. 

Although  the  expenditures  suggested  in  this  pro- 
gram are  virtually  identical  throughout  the  eigh- 
teen year  period,  the  sewage  treatment  works  in- 
cluded therein  are  expected  to  provide  for  the 
city's  ultimate  needs.  On  this  basis  it  would  be 
unnecessary  to  continue  such  large  scale  expendi- 
tures after  1956.  Starting  with  1957,  the  average 
capital  outlay  required  for  additional  incinerators 
and  miscellaneous  sanitation  projects  would  prob- 
ably not  exceed  1.25  million  dollars  per  year. 
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Education 


INTRODUCTION 

Educational  policy  and  teaching  methods  will 
doubtless  undergo  progressive  changes  in  the  fu- 
ture, but  there  can  be  no  question  regarding  the 
city's  needs  for  adequate  school  facilities.  Obsolete 
structures  must  eventually  be  replaced  and  the 
school  plant  extended  to  meet  present  deficiencies 
and  future  requirements. 

This  study  is  divided  into  six  parts:  (1)  esti- 
mates of  the  population  of  school  age;  (2)  re- 
quirements for  elementary  schools;  (3)  require- 
ments for  high  schools;  (4)  college  facilities;  (5) 
indicated  capital  expenditures;  and  (6)  suggested 
capital  program.  In  this  chapter  "elementary"  re- 
fers to  both  elementary  and  junior  high  schools; 
"secondary"  refers  to  high  schools  only.  While 
primarily  concerned  with  the  probable  future  reg- 
istration in  public  elementary  and  secondary 
schools,  this  study  analyzed  parochial  school  reg- 
istration figures  in  order  to  determine  trends  and 
to  account  for  the  school  attendance  of  all  chil- 
dren of  school  age.(9) 

School  adequacy  and  location  are  so  definitely 
related  to  the  urban  pattern  of  living  that  the 
school  problem  can  not  be  satisfactorily  studied 
without  due  consideration  of  each  determining  fac- 
tor. However,  limitations  of  time  and  resources 
have  made  it  necessary  to  confine  this  study  mainly 
to  general  evaluations  of  city-wide  physical  re- 
quirements for  public  schools  as  evidenced  by  the 
population  distribution  indicated  by  the  staff's  con- 
clusions as  to  Residential  Areas  (10),  and  the  num- 
ber of  children  within  the  age  groups  that  will 
attend  public  schools;  and  secondly,  the  expected 
registration  by  school  district  as  a  measure  of 
elementary  school  needs.  Due  to  the  type  of  in- 
formation available,  college  facilities  and  contin- 
gent items  were  treated  differently,  as  will  be  ex- 
plained in  the  following  pages. 

POPULATION  OF  SCHOOL  AGE 

The  first  stage  of  this  study  was  limited  to  a 
determination  of  the  number  of  children  of  school 
age  that  were  "available"  for  school  between  1920 
and  1935,  and  the  proportion  of  "available"  chil- 


(9)  The  original  report  on  the  Education  Study  was  com- 
pleted in  October  1938. 


dren  registered  in  school.  The  next  step  was  to 
forecast  the  probable  future  school  attendance. 

It  was  assumed  that  the  age  group  5  to  13 
years  inclusive  would  represent  the  children 
"available"  for  elementary  school,  and  that  the 
age  group  between  14  and  18  years  inclusive 
would  represent  the  children  "available"  for  sec- 
ondary school. 

Children  Available  for  Elementary  School  1920 
to  1936 

The  population  study  of  the  Mayor's  Commit- 
tee staff  supplied  the  basic  data  on  death  and 
birth  rates,  and  population  distribution.  <9>  Em- 
ploying the  "moving  average  birth  rate"  method, 
the  staff  estimated  the  number  of  children  that 
were  born  and  the  percent  that  died  each  year, 
to  obtain  the  number  5-13  years  old  that  were 
available  for  school  each  year  during  1920  to 
1935. 

This  method  is  illustrated  by  the  following  ex- 
ample: Birth  rates  for  the  years  1907  through 
1915  were  used  to  determine  the  number  of  chil- 
dren born  that  would  have  been  of  school  age 
(5-13  years)  in  the  school  year  1920-1921.  From 
the  reported  number  of  deaths  in  this  age  group, 
the  percent  that  died  prior  to  1920-1921  was  ob- 
tained for  each  year.  On  this  basis  the  number 
of  children  available  for  school  in  1920-1921  was 
determined. 

The  identical  method,  employing  known  data 
for  each  year,  was  used  to  obtain  children  avail- 
able for  each  succeeding  school  year  up  to  1936- 
37.  The  percent  of  children  available  that  actu- 
ally registered  in  the  city's  public  and  parochial 
elementary  schools  was  obtained  from  official  re- 
ports for  each  school  year  between  1920-21  and 
1935-36.  A  comparison  of  the  estimated  children 
available  with  the  reported  registrations  in  public 
and  parochial  elementary  schools  is  shown  by  the 
figures  in  Table  13.  Of  the  children  available  in 
192Q,  it  was  found  that  95.49  percent  registered 
in  public  and  parochial  schools;  by  1935  the  com- 
bined registration  was  equal  to  99.18  percent  of 
children  available.  Since  1920,  public  school  reg- 
istration has  averaged  82.9  percent  of  children 
available.    Reference  to  the  table  will  show  that 


(10)  See  Volume  I — Mayor's  Committee  on  City  Planning 
Report,  "Basic  Factors  in  the  Planning  of  the  City  of  New 
York." 
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TABLE  13 

Children  Available,  5-13  Years  Old,  a 

nd  Public  and 

Parochial  Elementary  School  Re 

<M<it  r:i  t  inn 

ocnool 

Children 

Registration 

/o  \_uiiunn  /wdiiauie 

Year 

Available 

• 

Parochial 

1  UD11C 

Total 

ivtg.  in  1  uijnc  ocnooi 

1920-21 

974,175 

144,985 

785,213 

930,198 

80.61 

1921-22 

997,072 

150,013 

811,490 

961 ,503 

81.39 

1922-23 

1,017,477 

153,981 

822,305 

976,286 

80.82 

1923-24 

1,039,677 

157,290 

837,679 

994,969 

80.57 

1924-25 

1,048,327 

161,862 

844,562 

1,006,424 

80.57 

1925-26 

1,053,405 

165,131 

848,598 

1 ,013,727 

80.54 

1926-27 

1,059,733 

10  / 

RS^  784 

1,023,009 

80.75 

1927-28 

1,062,079 

170,330 

865,112 

1,035,442 

81.45 

1928-29 

1,059,080 

171,358 

869,219 

1,040,577 

82.07 

1929-30 

1,056,235 

173,232 

874,810 

1,048,042 

82.85 

1930-31 

1,055,055 

174,782 

877,989 

1,052,771 

83.23 

1931-32 

1,049,384 

172,618 

872,916 

1,045,534 

83.17 

1932-33 

1,044,225 

172,453 

870,812 

1,043,265 

83.40 

1933-34 

1,046,054 

172,396 

865,691 

1,038,087 

82.76 

1934-35 

1,043,773 

173,357 

857,273 

1,030,630 

82.13 

1935-36 

1,037,895 

172,493 

856,990 

1,029,483 

82.56 

since  1929,  the  estimated  number  of  children 
available  has  declined,  due  to  the  falling  birth 
rate,  although  total  registration  did  not  commence 
to  decline  until  1931. 

Parochial  school  registration  increased  from 
14.88  per  cent  of  children  available  in  1920  to 
16.67  per  cent  by  1935.  The  relatively  small 
number  of  children  available  (less  than  one  per 
cent  in  1936)  that  did  not  register  in  public  or 
parochial  schools  probably  attended  private  ele- 
mentary schools,  or  are  otherwise  unaccounted  for 
by  this  analysis. 

Children  Available,  5-13  Years  oj  Age,  1936  to 
1970 

The  "moving  average  birth  rate"  method  was 
also  employed  to  estimate  the  children  who  may 
be  available  in  the  future.  Reported  birth  rates 
as  well  as  the  staff's  predicted  birth  rates  (which 
will  drop  from  14  per  thousand  population  in  1937, 
to  10  per  thousand  population  by  1965)  were  em- 
ployed in  this  estimate.  For  the  years  1936  to 
1970  inclusive,  the  average  death  rate  was  ob- 
tained from  the  staff's  curve  extension.  Figure  9. 
The  reported  annual  average  death  rate  for  the 
age  group  5-13  years  dropped  from  17.9  per  cent 
in  1920  to  9.2  per  cent  in  1936.  The  predicted 
rate  would  continue  this  downward  trend,  declin- 
ing to  5  per  cent  by  1960  and  remaining  constant 
thereafter.  The  number  of  children  that  would 
be  available  on  this  basis  is  given  in  Table  14. 


Future  Elementary  School  Registration 

Having  forecast  the  number  of  children  avail- 
able, the  staff  then  calculated  the  public  and 
parochial  school  registration  for  each  year  up  to 
1970,  on  the  assumption  that  82.9  per  cent  of  the 
children  available  will  register  in  public  schools 
and  16.1  in  parochial  schools.  Table  14  and 
Figure  9. 

Although  the  extension  of  the  birth  rate  and 
average  death  rate  curves  were  considered  con- 
servative, the  number  of  children  that  would  be 
available  on  this  basis  declined  from  about  one 
million  in  1935,  to  less  than  784,000  by  1970.  With 
this  expected  drop  in  the  number  of  children  avail- 
able, public  elementary  school  registration  is  es- 
timated to  decline  from  115.5  children  per  thou- 
sand population  in  1935  to  70.5  children  registered 
per  thousand  population  by  the  year  1970.  Fig- 
ure 10. 

While  this  forecast  is  subject  to  qualifications 
and  will  doubtless  require  modifications  as  future 
data  reveal  alterations  in  current  trends,  it  was 
believed  to  furnish  a  realistic  basis  for  considering 
the  city's  school  needs.  See  Figure  12  and  foot- 
note 10. 

Children  Available  for  Secondary  Schools,  1920 
to  1936 

Using  reported  birth  rates  and  death  rates,  the 
staff  also  employed  the  "moving  average  birth 
rate"  method  to  estimate  the  children  available 
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SOURCE  OF  INFORMATION  FROM  1920  TO  193  5 

1.  CATHOLIC  SCHOOL  BOARD. 
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3  4  5  BOARD  OF  HEALTH  STATISTICS. 
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TABLE  14 

Estimate  of  Future  Children  Available  and  Elementary  School  Registration 

School 
Year 

Children 
Available 

Registration 

Total 

.  Parochial  School 

Public  School 

1937-38 

1,016,986 

1,006,816 

164,111 

842,705 

1940-41 

955,831 

946,275 

154,243 

792,032 

1945-46 

870,425 

861,721 

140,461 

721,260 

1950-51 

852,516 

843,991 

137,571 

706,420 

1955-56 

813,324 

805,191 

131,246 

673,945 

1960-61 

799,576 

791,582 

129,029 

662,553 

1965-66 

790,060 

782,159 

127,492 

654,667 

1970-71 

783,425 

775,591 

126,421 

649,170 

for  high  school.  The  results  of  this  analysis  are 
given  in  Table  15,  as  well  as  the  secondary  school 
registration  figures.  There  were  no  city-wide  data 
available  for  parochial  high  schools  between  the 
years  1920  and  1928.  However,  this  table  indi- 
cates that  both  the  number,  and  the  percent  of 
children  available  who  were  registered  in  second- 
ary schools,  have  steadily  increased  since  1920. 
That  portion  of  available  children  not  accounted 
for  by  these  figures  probably  attended  private 
schools  or  were  permitted  to  work.  Since  1929, 
public  and  parochial  school  registration  has 
jumped  from  about  32  percent  to  46  percent  of 
children  available.  Public  secondary  school  regis- 
tration was  equivalent  to  33  children  per  thousand 
population  in  1935. 

Children  Available,  14-18  Years  of  Age,  1937  to 
1970 

On  the  basis  of  the  predicted  birth  and  death 
rates,  the  staff  calculated  the  number  of  children, 
14-18  years  of  age,  that  will  be  available  each 
year  up  to  1970.  Reference  to  Figure  11  will 
show  that  the  average  death  rate,  or  percent  of 
the  age  group  that  died,  has  fallen  from  approxi- 
mately 28  percent  in  1920  to  14  percent  by 
1935.  The  extension  of  this  curve  would  continue 
the  obvious  trend,  reaching  10  in  the  year  1960 
and  remaining  at  this  percentage  thereafter.  Table 
16  shows  the  number  of  children  expected  to  be 
available  by  five  year  intervals  from  1937  to 
1971. 

Future  Secondary  School  Registration 

In  Table  15  it  was  shown  that  the  percent  of 
available  children  registered  in  secondary  schools 
has  steadily  increased.  Before  estimating  future 
registration,  the  staff  plotted  the  past  percent 
data  for  both  public  and  parochial  schools  and 


extended  these  curves  as  a  continuation  of  past 
and  current  trends.  On  the  basis  of  these  curves, 
the  percent  of  available  children  that  will  register 
in  public  and  parochial  schools  was  determined 
for  each  year  up  to  1970.  The  results  of  this 
estimate  are  graphically  shown  in  Figure  11.  See 
also  Table  16. 

While  the  number  of  children  available  is  ex- 
pected to  decline,  public  school  registration  is 
forecast  to  increase  to  65  percent  of  available 
children  by  the  year  1962.  On  this  supposition,  a 
maximum  registration  of  more  than  302,000  or 
about  37  children  per  thousand  population  would 
occur  in  public  secondary  schools  by  1945;  but 
there  will  be  a  decline  thereafter  to  about  271,- 
500  or  roughly  30  children  per  thousand  popu- 
lation by  the  year  1970. 

REQUIREMENTS  FOR  ELEMENTARY 
SCHOOLS 

This  phase  of  the  Education  Study  was  con- 
cerned with  the  present  deficiency  and  future 
capacity  of  the  public  school  plant  required  to 
serve  the  estimated  registration.  The  location, 
size  and  type  of  each  public  elementary  school,  as 
well  as  attendance  figures,  were  obtained  from 
the  Board  of  Education.  Since  average  daily  at- 
tendance is  reported  only  by  School  Districts, 
these  areas  necessarily  formed  the  basis  for  this 
investigation. 

Past  Registration  by  School  Districts 

The  average  daily  attendance  reported  for  each 
School  District  is  usually  less  than  the  number 
of  children  registered.  To  obtain  public  school 
registration  it  was  necessary  to  adjust  attendance 
figures  upward  on  the  basis  of  ratios  given  in 
annual  reports  of  the  Board  of  Education.  The 
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TABLE  IS 

Children  Available,,  14-18  Years  of  Age  and  Secondary  School  Registration 


School 
Year 

Philrl  rpn 
/WaJlaUlc 

Registration 

%  of  Children  Registered 

Public 

Parochial 

Public 

Parochial 

1920-21 

355,733 

72,237 

20.3 

i  nil     1 1 

1921-22 

389,324 

86,150 

22.1 

1922-2.) 

420,268 

97,827 

23.8 

1923-24 

444,485 

103,108 

23.2 

1924-25 

471,459 

111  C  2  Q 

Z4  .o 

1925-26 

497,622 

124,745 

25.0 

1926-27 

517,280 

131,038 

25.3 

1927-28 

529,995 

138,977 

26.2 

1928-29 

551,101 

149,366 

27.1 

1929-30 

566,439 

159,832 

21,003 

28.2 

3.71 

1930-31 

572,565 

177,531 

21,202 

31.0 

3.70 

1931-32 

580,699 

198,600 

21,917 

34.2 

3.77 

1932-33 

587,208 

218,901 

22,852 

37.2 

3.89 

1933-34 

581,539 

231,582 

23,151 

39.8 

3.98 

1934-35 

578,826 

243,045 

23,840 

41.9 

4.12 

1935-36 

580,940 

243^15 

24,493 

41.8 

4.22 

resulting  registration  figures  were  then  plotted  to 
indicate  trends  within  the  district.  With  only  the 
1934  population  of  each  district  (from  the  Real 
Property  Inventory)  and  the  estimated  ultimate 
population  distribution  (from  the  Mayor's  Com- 
mittee Residential  Study)  the  staff  lacked  suf- 
ficient data  on  the  past  to  determine  current  trends 
of  population  growth  or  decline  by  school  dis- 
tricts. 

Population  of  School  Districts 

Inasmuch  as  the  staff  did  not  have  the  resources 
to  make  careful  forecasts  of  population  growth 
within  school  districts,  it  was  assumed  that  the 
annual  rate  of  growth,  or  decrease,  would  be  con- 
stant for  each  district.  On  this  supposition  the 
"expected"  population  was  determined  from  a 
straight  line  for  each  district  for  the  years,  1934 
to  1970  inclusive. 

The  city-wide  forecast  of  public  elementary 
school  children  registered  per  thousand  popula- 
tion, (Figure  10)  could  have  been  used  to  obtain 
the  probable  extent  of  registration  in  each  district 
had  it  not  been  evident  that  both  the  birth  and 
death  rates  of  the  several  school  districts  varied 
from  the  city-wide  average.  Therefore  the  re- 
ported birth  and  death  rates  by  Health  Areas,  in 
so  far  as  these  Areas  correspond  with  school  dis- 
tricts, were  compared  with  city-wide  rates  to  de- 


termine the  "vital  index"  of  each  school  district. 
The  "vital  index"  factor  for  each  school  district 
was  then  used  to  adjust  the  forecast  of  children 
registered  per  thousand  population  for  the  entire 
city;  whenever  the  index  was  above  the  city 
average,  the  number  of  children  per  thousand  of 
the  school  district's  1970  population  were  increased 
in  the  same  ratio  that  the  district's  index  bore  to 
the  city-wide  average;  when  the  school  district  had 
an  index  below  the  city  average,  then  the  number 
of  children  per  thousand  of  the  school  district's 
1970  population  was  adjusted  down  in  the  same 
proportion. 

Future  Registration  by  School  Districts 

The  adjusted  number  of  school  children  regis- 
tered per  thousand  of  each  school  district's  1970 
population  was  then  plotted,  and  a  straight  line 
drawn  from  the  1934  number  of  children  per 
thousand  population.  This  straight  line  extension 
was  employed  to  obtain  the  number  of  children 
per  thousand  population  that  will  probably  regis- 
ter for  public  school  in  each  district  for  the  years 
1940,  1945,  1950,  1955,  1960,  1965  and  1970. 
With  the  "expected"  population  and  children  per 
thousand  figures,  the  public  school  registration  was 
calculated  for  these  years. 

While  it  was  not  possible  to  include  work  charts 
or  calculations  for  each  school  district  in  this  re- 
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SOURCE  OF  INFORMATION  FROM  1920  TO  1935 


1.  CATHOLIC  SCHOOL  BOARD. 

2.  AVERAGE  DAILY  REGISTRATION -BOARD  OF  EDUCATION. 
3.4.5.  BOARD  OF  HEALTH  STATISTICS. 

FROM  1936  TO  1970  —  ESTIMATED  BY  M.C.C.P.  CI/-  || 
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TABLE  16 

Estimated  Children  Available  for  Secondary  School  and  Public  and  Parochial  School  Registration 


School 
Year 


1937-38 
1940-41 
1945-46 
1950-51 
1955-56 
1960-61 
1965-66 
1970-71 


Children 
Available 


(1) 


568,371 
563,137 
547,599 
459,320 
462,426 
433,282 
422,785 
417,780 


Public  Registration 


%  of  (1) 


Number 


(2) 


45.1 

49.3 
55.2 
59.3 
62.8 

64.8 
65.0 
65.0 


(3) 


256,335 
277,627 
302,275 
272,377 
290,400 
280,765 
274,810 
271,557 


Parochial  Registration 


%  of  (1) 


(4) 


4.33 
4.55 
4.78 
4.88 
4.94 
4.99 
5.00 
5.00 


Number 


(S) 


24,610 
25,623 
26,175 
22,415 
22,840 
21,620 
21,140 
20,880 


port,  the  results  of  this  method  are  illustrated  by 
the  figures  in  Table  17.  This  table  gives  the  1934 
population,  public  school  registration  and  registra- 
tion per  thousand  population  for  School  District 
28  in  the  Park  Slope  and  Sunset  Park  sections  of 
Brooklyn.  Although  not  shown  in  this  table,  the 
actual  registration  in  District  28  has  declined 
from  20,400  in  1925  to  19,010  by  1937,  according 
to  official  reports.  Inspection  of  the  table  will 
reveal  that  the  "vital  index,"  given  in  column 
headed  "f"  at  1.179,  is  higher  than  the  city-wide 
average  and,  therefore,  the  number  of  children  per 
thousand  population  for  the  year  1970  is  expected 
to  equal  77  instead  of  the  city  average  of  70.5 
children  per  thousand  population.  Hence  the  num- 
ber of  children  registered  per  thousand  population 
is  forecast  to  decline  from  120  in  1934  to  77  by 
1970.  Further  it  should  be  noted  that  while  the 
total  population  of  the  district  is  expected  to  in- 
crease from  about  163,000  to  more  than  212,000 
by  1970,  the  public  school  registration  would  de- 
crease each  year  from  19,031  in  1936  to  16,332 
by  1970. 

In  the  case  of  District  28,  the  staff's  calculated 
registration  for  1937  was  three-tenths  of  one  per- 
cent below  the  reported  figure,  and  for  the  entire 
city  the  estimated  registration  exceeded  that  re- 
ported by  1.25  percent. 

The  1970  registration  estimated  by  school  dis- 
tricts, when  totaled,  equals  650,983  which  is  about 
one-quarter  of  one  percent  greater  than  the  city- 
wide  estimate  previously  described. 

Existing  School  Plant 

From  Board  of  Education  reports  the  staff  de- 
termined the  number  of  classrooms  in  existing 
public  elementary  schools,  the  number  of  class 


rooms  in  buildings  under  construction,  as  well  as 
in  schools  authorized  prior  to  the  1938  Capital 
Outlay  Budget.  In  some  districts  existing  build- 
ings include  temporary  wooden  structures  and 
other  schools  forty  years  or  more  of  age  which  were 
assumed  to  be  obsolete  and  hence  to  require  re- 
placement by  the  year  1940. 

In  each  School  District  "usable"  classrooms 
were  ascertained  by  deducting  the  number  of  rooms 
in  obsolete  structures  from  the  total  classrooms 
in  buildings  existing,  under  construction  or  author- 
ized prior  to  the  1938  Capital  Outlay  Budget. 

School  Plant  Needed  by  the  year  1940 

Assuming  that  buildings  under  construction  or 
authorized  would  be  ready  for  occupancy  during 
the  school  year  1939-40,  the  staff  measured  the 
school  needs  as  of  the  year  1940. 

After  consultation  with  representatives  of  the 
Board  of  Education  it  was  decided  that  the  aver- 
age size  of  classes  should  be  taken  as  35  students 
per  room;  the  required  number  of  classrooms  in 
each  school  district  was  then  determined  from  es- 
timated registration.  When  the  required  number 
was  less  than  the  usable  number  of  classrooms 
available  it  was  assumed  that  new  construction  was 
not  necessary.  Whenever  the  required  number  was 
found  to  exceed  usable  classrooms  it  was  con- 
cluded that  new  construction  was  needed. 

The  results  obtained  in  School  District  28, 
Brooklyn,  are  again  taken  as  an  illustration  of  this 
method.  The  1940  registration  (18,832)  divided  by 
35,  indicates  that  538  classrooms  will  be  required. 

The  following  tabulation  shows  that  District  28, 
which  includes  part  of  the  Park  Slope  and  Sunset 
Park  sections  of  Brooklyn,  will  have  372  usable 
classrooms,  and  will  need  166  additional  class- 
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TABLE  17 

Public  Elementary  and  Junior  High  School  Registration  School  District  28,  Brooklyn 


Year 

Population 

f 

Registration 

No.  Class- 
rooms 

Per  1000  Pop. 

Number 

1  034 

1  vot 

120 

19,598** 

1936 

165,784 

115 

19,031** 

467 

1940 

171,228 

110 

18,832 

538 

1945 

178,033 

105 

18,690 

534 

1950 

184,838 

99 

18,295 

523 

1955 

191,643 

94 

18,010 

515 

1960 

198,448 

88 

17,468 

499 

1965 

205,253 

83 

17,040 

487 

1970 

212,050 

1.179 

77 

16,332 

467 

*Real  Property  Inventory  Report  **Board  of  Education  Reports 


rooms  in  new  buildings  by  the  school  year  1940-41 
to  accommodate  estimated  registration. 


Classrooms  in  existing  buildings    467 

Under  construction  or  authorized   42 

Total  available    509 

Classrooms  in  obsolete  buildings    137 

Usable  classrooms  ...  .372 

Additional   classrooms   required    166 

Total  needed  by  1940  ...  538 


Due  to  the  expected  decline  in  the  number  of 
children  registered,  Table  17  indicates  that  by 
1970  only  467  classrooms  will  be  required  in 
District  28.  However,  it  is  not  unlikely  that 
some  of  the  buildings  now  classed  as  containing 
usable  seats  will  have  become  obsolete  by  1970, 
in  which  case  further  building  will  be  required  to 
replace  some  of  the  obsolete  schools  that  may  still 
be  needed  at  that  time.  Or  on  the  other  hand  the 
locations  of  some  of  these  usable  buildings  in  re- 
lation to  population  distribution  may  be  such  as 
to  render  them  partially  vacant,  thus  necessitat- 
ing relocation. 

In  any  event,  the  1940  needs  are  indicated,  (in 
so  far  as  this  analysis  is  valid)  but  the  qualifica- 
tions are  obvious;  school  location,  and  the  required 
type  and  size  of  building,  are  factors  not  con- 
sidered in  this  study.  It  is  unfortunate  that  the 
lack  of  time  and  resources  prevented  a  more  de- 
tailed study  of  school  needs  in  close  cooperation 
with  the  Board  of  Education.  However,  this  in- 
vestigation shows  clearly  that  such  an  exhaustive 
study  can  only  be  undertaken  by  the  Board  of  Ed- 
ucation in  consultation  with  the  City  Planning 


Commission  when  its  master  plan  studies  have 
reached  a  sufficiently  advanced  stage  for  coordina- 
tion with  school  studies. 

The  results  of  this  investigation  are  given  by 
School  District  in  Table  18;  "M"  refers  to  dis- 
tricts in  Manhattan,  "B"  to  Bronx,  "K"  to  Brook- 
lyn, "Q"  to  Queens,  and  "R"  designates  Staten 
Island  Districts.  The  column  headed  "Available 
Rooms"  shows  the  number  of  classrooms  that  will 
be  provided  by  1940  in  existing  buildings  and 
schools  under  construction  or  authorized  in  the 
1937  Capital  Budget.  Under  the  heading  of  "Ob- 
solete Rooms"  the  number  of  classrooms  in  tem- 
porary wooden  structures  and  buildings  over  40 
years  of  age  are  given.  The  number  of  usable 
classrooms  in  each  district,  shown  as  "Usable 
Rooms",  is  the  balance  remaining  after  subtract- 
ing obsolete  from  available  classrooms.  The  re- 
quired number  of  classrooms,  given  as  "Total 
Needed",  is  based  upon  staff  estimates  of  each 
school  district  1940  registration  at  35  children 
per  classroom.  The  column  headed  "New  Rooms 
Required"  indicates  the  extent  of  new  construction 
needed  by  the  year  1940. 

The  sum  of  the  figures  in  Table  18  indicate  that 
23,479  classrooms  will  be  available  in  1940  of 
which  5,033  are  in  obsolete  buildings.  Reference 
to  Table  18  will  reveal  that  while  some  districts 
such  as  M-14  and  B-19,  have  no  obsolete  build- 
ings, registration  in  certain  other  districts,  M-l 
and  M-4  for  example,  will  not  require  the  re- 
placement of  obsolete  schools  in  these  and  other 
areas.  In  districts  like  M-5  only  a  portion  of 
the  obsolete  rooms  need  be  replaced,  but  in  such 
districts  as  B-16  and  Q-45  all  of  the  obsolete  rooms 
should  be  replaced  and  additional  new  rooms  pro- 
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THOSE  UNDER  CONSTRUCTION  AND  THOSE  IN 
1*37-36  BUDGETS     CLASSROOMS  40  YEARS  OF 
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ADDITIONAL  CLASSROOMS    NEEDED  IN  NEW 
SCHOOLS    PLUS  OBSOLETE  CLASSROOMS 
3MOUL0  BE   REPLACED  PRIOR  TO  1970 


vided  in  new  schools  as  well  as  to  take  care  of  the 
anticipated  registration.  <n) 

In  order  to  meet  the  indicated  requirements  in 
each  district  for  public  elementary  school  regis- 
tration 5,027  additional  classrooms  will  be  needed 
by  1940  for  both  new  schools  and  replacements. 
On  the  basis  of  current  conditions,  the  average 
cost  per  classroom  for  land  and  construction  was 
assumed  at  $21,000  which  would  bring  the  total 
cost  of  these  additional  schools  to  $105,567,000. 


REQUIREMENTS  FOR  PUBLIC  SECONDARY 
SCHOOLS 

New  York  City  high  schools  provide  both  gen- 
eral academic  and  specialized  vocational  training 
to  meet  the  individual  needs  of  students.  In  sec- 
ondary schools  the  restrictions  on  attendance  in  re- 
spect to  place  of  residence  are  more  flexible  than  in 
elementary  schools.  Therefore  the  secondary  school 
study  was  made  on  the  basis  of  borough  needs  as 
indicated  by  the  estimated  high  school  registration. 


TABLE  18 

Estimate  of  New  Classrooms  Required  for  Public  Elementary  Schools 
In  Each  School  District  by  the  Year  1940 

oCnOOl 

Available 
Rooms 

Obsolete 
Rooms 

Usable 
Rooms 

Total 
Needed 

.New 
Rooms 
Required 

School 
District 

Available 
Rooms 

Obsolete 
Rooms 

Usable 
Rooms 

Total 

Needed 

New 
Rooms 
Required 

M-l 

273 

20 

253 

199 

0 

K-28 

509 

137 

372 

538 

166 

M-2 

256 

0 

256 

165 

0 

K-29 

295 

230 

65 

296 

231 

M-3 

452 

0 

452 

311 

0 

K-30 

381 

199 

182 

130 

0 

M-4 

376 

89 

287 

278 

0 

K-31 

483 

159 

324 

373 

49 

M-S 

364 

102 

262 

281 

19 

K-32 

500 

147 

353 

515 

162 

M-6 

226 

1  OJ 

59 

xv-oo 

401 

911 
Z  1 1 

280 

457 

177 

M-7 

471 

134 

337 

37S 

38 

K-34 

277 

116 

161 

241 

80 

M-8 

515 

265 

250 

465 

215 

K-35 

381 

40 

341 

494 

153 

M-9 

400 

44 

356 

376 

20 

K-36 

496 

100 

396 

655 

259 

M-10 

457 

210 

247 

438 

191 

K-37 

416 

36 

380 

541 

161 

M-ll 

440 

0 

440 

482 

42 

K-38 

498 

59 

339 

580 

141 

M-12 

275 

82 

193 

241 

48 

K-39 

503 

93 

410 

491 

81 

M-13 

416 

49 

367 

406 

39 

K-40 

823 

152 

671 

669 

0 

M-14 

392 

0 

392 

406 

14 

K-41 

502 

38 

464 

605 

141 

B-1S 

277 

63 

214 

204 

0 

K-42 

443 

121 

322 

385 

63 

B-16 

291 

68 

223 

398 

175 

K-43 

349 

67 

282 

370 

88 

B-17 

511 

57 

454 

578 

124 

K-44 

474 

125 

349 

438 

89 

B-18 

290 

78 

212 

377 

165 

Q-45 

488 

15 

473 

610 

137 

B-19 

436 

0 

436 

502 

66 

Q-46 

578 

141 

437 

601 

164 

B-20 

441 

54 

387 

475 

88 

Q-47 

444 

28 

416 

409 

0 

B-21 

592 

0 

592 

669 

77 

Q-48 

357 

19 

336 

324 

0 

B-22 

378 

80 

298 

419 

121 

Q-49 

315 

103 

212 

279 

67 

B-23 

615 

61 

554 

627 

73 

Q-50 

937 

118 

819 

894 

75 

B-24 

470 

94 

376 

516 

140 

Q-51 

434 

22 

412 

442 

30 

K-2S 

435 

185 

250 

374 

124 

Q-52 

419 

38 

381 

377 

0 

K-26 

465 

258 

207 

454 

247 

R-53 

372 

90 

282 

351 

69 

K-27 

455 

214 

241 

541 

300 

R-54 

345 

120 

225 

284 

59 

(11)  Table  14  and  Figure  10  show  the  total  city-wide  elemen- 
tary school  registration  forecast  for  each  year  up  to  1970.  Figure 
12  shows  the  number  of  classrooms  required  to  meet  the  regis- 
tration anticipated  in  each  school  district  for  the  year  1970. 
This  graphic  map  is  of  interest  here  because,  when  compared 
with  the  figures  in  Table  18,  it  indicates  the  probable  trends 
of  registration  in  the  public  schools  of  each  district  between 
1940  and  1970,  and  thereby  suggests  the  problems  that  will  be 
raised  by  a  declining  register  in  connection  with  the  replace- 
ment and  relocation  of  "obsolete"  schools.  Reference  to  Figure 
12  will  reveal  that  the  set  of  bars  in  each  school  district  are 
drawn  to  the  same  scale,  and  that  the  length  of  the  top  bar  in- 
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dicates  the  number  of  classrooms  required  in  1970;  the  length 
of  the  second  bar  shows  the  number  of  classrooms  in  existing 
schools,  buildings  under  construction  or  authorized  in  the  1937 
Capital  Outlay  Budget,  but  the  cross  hatched  portion  of  this  bar 
reveals  the  number  of  classrooms  in  obsolete  schools;  and  the 
solid  bar  shows  the  number  of  additional  classrooms  needed  in 
new  schools  including  that  portion  of  classrooms  in  obsolete 
buildings  that  should  be  replaced  prior  to  1970.  This  map  also 
shows  by  a  broken  line  the  boundaries  of  school  districts  and 
the  numerals  used  by  the  Board  of  Education  to  designate  each 
district. 


TABLE  19 

Estimated  High  School  Seats  Needed  by  the  Year  1945 

Borough 

Registration 

Needed 
Seats 

Available 
Seats 

Seats  in 
Obsolete 
Buildings 

Usable 
Seats 

New  Seats 
Needed 

Manhattan 

Bronx 

Brooklyn 

Queens 

Richmond 

63,185 
62,963 
110,481 

56,977 
8,646 

69,504 
69,259 
121,529 
62,675 
9,511 

54,617 
40,680 
84,279 
46,056 
6,759 

7,196 
1,207 
5,402 
1,834 

47,421 
39,473 
78,877 
44,222 
6,759 

22,083 
29,786 
42,652 
18,453 
2,752 

Totals 

302,252 

332,478 

232,391 

15,639 

216,752 

115,726 

Table  16  and  Figure  11  show  that  the  largest 
registration  is  expected  in  the  year  1945,  and  that 
thereafter,  with  fewer  children  available,  the  regis- 
tration will  decline. 

The  staff  selected  the  year  of  the  largest  indi- 
cated registration  in  high  schools  as  a  basis  for 
measuring  plant  requirements;  first,  because  it  was 
assumed  that  schools  authorized  or  under  construc- 
tion will  be  opened  by  1945,  and  secondly,  if  the 
greatest  physical  needs  are  met  during  the  next 
eighteen  years,  it  might  be  possible  during  the  fol- 
lowing years  of  declining  registration  to  abandon 
such  structures  as  will  have  become  obsolete,  in 
addition  to  those  buildings  considered  obsolete  in 
this  study. 

Present  High  School  Plant 

From  official  reports  the  staff  obtained  the 
number  of  seats  in  existing  high  schools,  buildings 
under  construction,  and  schools  authorized  prior 
to  the  1938  Capital  Budget.  Due  to  the  special- 
ized type  of  instruction  and  the  rapid  changes  in 
secondary  school  teaching  methods  the  size  of 
classes  is  apt  to  vary  considerably  from  year  to 
year  and  from  school  to  school.  Hence  the  staff 
believed  that  seats,  rather  than  classrooms,  would 
furnish  a  reliable  norm  for  determining  needs. 
Available  data  indicate  that  there  is  an  average  of 
1.1  seats  per  child  registered  in  high  schools. 

Future  High  School  Needs 

The  expected  1945  high  school  registration 
would  be  equivalent  to  36.95  pupils  per  thousand 
of  the  estimated  population  for  the  city.  This 
figure  was  not  adjusted  according  to  variations  of 
the  borough  vital  index  from  the  city  average  for 
births  and  deaths.  Accordingly  the  registration 
figures  in  Table  19  are  based  upon  36.95  children 
per  thousand  of  the  population  expected  in  each 
borough,  and  "Needed  Seats"  are  1.1  times  regis- 
tration.   The  number  of  seats  in  existing  schools, 


buildings  under  construction  and  authorized  prior 
to  the  1938  Capital  Budget  is  given  under 
"Available  Seats";  the  seats  in  schools  that  are 
forty  years  or  more  of  age,  assumed  to  be  obso- 
lete and  to  require  replacement,  as  shown  in  the 
table  under  "Seats  in  Obsolete  Bindings".  Un- 
der "Usable  Seats"  are  shown  the  number  of  seats 
that  would  be  available  if  the  obsolete  buildings 
were  demolished;  the  additional  seats  necessary  to 
meet  the  resulting  deficiencies  are  given  under 
"New  Seats  Needed". 

On  this  basis  115,726  new  seats  would  be  needed 
by  the  year  1945,  which  at  an  assumed  average 
cost  of  $1,200  each  for  land  and  construction  would 
require  expenditures  totaling  $138,871,200. 

COLLEGE  FACILITIES 

The  Board  of  Higher  Education  conducts  four 
publicly  supported  colleges  in  New  York  City: 
City  College,  Brooklyn  College,  Hunter  College, 
and  Queens  College.  City  College  is  located  at 
139th  Street  and  Convent  Avenue  with  a  School  of 
Business  and  Civic  Administration  at  Lexington 
Avenue  and  23rd  Street,  Manhattan;  Brooklyn 
College,  which  was  opened  in  1930,  is  concentra- 
ted at  Bedford  and  Avenue  H  in  Brooklyn;  Hun- 
ter College  has  several  locations  including  2  Park 
Avenue,  Lexington  Avenue  at  68th  Street,  145 
East  32nd  Street,  two  High  School  Annexes  on 
East  32nd  and  96th  Streets  in  Manhattan,  as  well 
as  a  new  campus  on  Bedford  Park  Boulevard  in 
The  Bronx;  Queens  College,  65-30  Kissena  Boule- 
vard, Flushing,  was  opened  in  the  Fall  of  1937. 

While  each  of  these  institutions  offer  college 
courses  in  regular  day  classes  to  citizens  of  New 
York  City,  City  College  and  Hunter  also  conduct 
evening  sessions.  The  registration  figures,  Table 
20,  are  one  indication  of  the  importance  of  this 
municipal  collegiate  system.  From  about  11,500 
in  1927  the  number  of  day  students  has  steadily 
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TABLE  20 

Spring  Registration  in  New  York  City  Colleges 
(Based  on  Information  from  the  Registrar's  Offices) 

Year 

Hunter 

Brooklyn 

City 

Queens 

Total 
Day 

Evening  Sessions 

1927 

3.637 

0) 

7,871 

(2) 

11,508 

11,422 

1928 

4,603 

8,374 

(2) 

12,977 

18,136 

1929 

5,331 

V) 

10,798 

(2) 

16,129 

19,257 

1930 

5,614 

5,323 

10,422 

(2) 

16,359 

26,572 

1931 

4,663 

4,612 

10,746 

(2) 

19,921 

23,937 

1932 

4,652 

4,321 

10,222 

(2) 

19,195 

23,520 

1933 

5,7SO 

4,368 

10,306 

(2) 

20,454 

24,546 

1934 

5,874 

4,526 

10,481 

(2) 

20,881 

24,041 

1935 

6,507 

4,704 

11,353 

(2) 

22,564 

24,912 

1936 

6,731 

5,096 

10,957 

<2) 

22,784 

25,134 

1937 

6,943 

5,579 

10,741 

*400 

23,653 

25,248 

1938 

7,068 

5,841 

11,164 

§806 

24,889 

23,831 

(')  Brooklyn  branch  of  Hunter  College  became                «  Qucens  ColIe§e  °Pcned  dn  thc  Fal1  of  1937 

Brooklyn  College  in  1930                                            *  Fal1. 1937        ]  Freshman  classes  only 

§  Spring  1938   )  J 

increased  to  more  than  24,000  by  1938,  and  the 
number  of  students  registered  for  the  evening  ses- 
sions has  also  more  than  doubled  during  this 
period.  Budget  appropriations  for  operating  ex- 
penses under  the  Board  of  Higher  Education,  a 
further  indication  of  the  rapid  growth  of  city  col- 
leges, increased  from  26c.  per  capita  in  1920  to 
$1.24  per  capita  by  1938.  The  recent  opening  of 
Queens  College  and  the  expansion  of  Hunter  Col- 
lege evidence  the  definite  trend  toward  the  pro- 
vision of  additional  facilities  for  college  training 
at  public  expense. 

Future  College  Plant 

While  the  tendency  is  clear,  and  growth  may 
reasonably  be  expected  to  continue  in  the  future, 
the  Mayor's  Committee  staff  lacked  the  resources 
necessary  to  evaluate  the  adequacy  of  present  col- 
lege facilities  and  to  determine  future  physical 
needs.  While  it  is  possible  to  forecast  future  col- 
lege registration  on  the  basis  of  current  trends,  it 
would  be  difficult  to  measure  the  resulting  re- 
quirements since  the  reorganization  of  curricula, 
the  consolidation  or  extension  of  graduate  and  un- 
dergraduate educational  programs,  as  well  as  other 
determining  factors,  are  subject  to  changes  of  pol- 
icy or  progress  in  educational  methods. 

Therefore,  the  staff  employed  past  capital  out- 
lays as  an  indication  of  future  expenditures  that 
may  be  required  for  city  colleges.  Total  outlays 
for  the  municipal  colleges,  Table  21,  exceeded  13.5 


million  dollars  (exclusive  of  PWA  or  WPA  funds) 
for  the  period  1927-36;  an  average  of  1.04  million 
per  year.  Per  capita  expenditures  for  permanent 
college  improvements  varied  from  2  mills  in  1927 
to  52c.  in  1936,  but  averaged  19c.  annually.  As- 
suming that  this  past  per  capita  average  would  rep- 
resent a  reasonable  allowance  for  future  expendi- 
tures, the  staff  estimated  that  9  million  dollars 
would  be  required  during  the  six  years  1939-44, 
about  9.5  million  for  the  succeeding  six  years,  and 
10  million  dollars  for  the  six  years  1951-56,  a  total 
of  28.5  million  dollars  for  eighteen  years. 

This  estimate  is  believed  sufficient  to  include  the 
new  building  being  erected  for  Hunter  College  at 
Park  Avenue  and  68th  Street,  and  to  allow  for 
normal  extension  and  improvements  to  city  col- 
leges. 

INDICATED  CAPITAL  EXPENDITURES 

A  summary  of  the  estimated  cost  of  educational 
facilities  revealed  as  desirable  by  these  analyses  is 
given  in  Table  22,  according  to  the  three  6-year 
capital  budget  periods  employed  in  the  Mayor's 
Committee  studies.  If  elementary  schools  con- 
sidered obsolete  are  replaced,  and  new  buildings 
erected  to  take  care  of  the  1940-41  registration, 
the  city  is  faced  with  expenditures  of  more  than 
100  million  dollars.  On  this  basis  heavy  expendi- 
tures for  elementary  schools  would  be  made  within 
the  first  6-year  period,  but  no  outlays  are  indicated 
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TABLE  21 

Capital  Outlays  under  the  Board  of  Higher  Education  from  City  Funds 
(Information  from  Comptroller's  Report) 

Year 

Total  in 
Millions 

Dollars- 
Per  Capita 

Year 

Total  in 
Millions 

Dollars 
Per  Capita 

1927 

0.013 

0.002 

1932 

1.2S1 

0.1? 

1928 

0.948 

0.14 

1933 

0.202 

0.03 

1929 

0.740 

0.11 

1934 

0.016 

0.002 

1930 

2.517 

0.36 

193S 

1.746 

0.24 

1931 

2.201 

0.31 

1936 

3.882 

0.52 

by  this  study  for  the  second  and  third  6-year 
periods. 

In  the  case  of  secondary  schools  the  city  would 
have  to  expend  nearly  140  million  dollars  in  seven 
years  to  provide  an  up-to-date  high  school  plant 
to  serve  the  1945-46  registration.  But  this  analysis 
does  not  indicate  the  need  for  any  additional  out- 
lays thereafter. 

Along  with  outlays  for  college  plant  indicated 
expenditures  total  233.6  million  for  the  first,  29.33 
million  for  the  second,  and  only  10  million  dollars 
for  the  third  6-year  period,  or  approximately  273 
million  dollars  during  the  eighteen  years.  How- 
ever, such  a  program  is  not  realistic  —  it  does 
not  provide  for  balances  of  authorizations  remain- 
ing from  prior  capital  budgets  required  to  com- 
plete schools  under  construction,  nor  for  the  re- 
placement or  relocation  of  elementary  and  second- 
ary schools,  that  in  addition  to  buildings  included 
in  this  study  will  become  obsolete  within  the  next 
eighteen  years. 

Such  needs  must  be  considered  and  the  total 
estimated  costs  related  in  order  of  urgency  to 
the  city's  requirements  for,  and  its  ability  to 
finance,  other  permanent  improvements.  Even  if 
the  necessary  funds  should  be  available  it  is  un- 
likely that  sites  could  be  designated  and  pur- 
chased, plans  and  specifications  drawn,  and  con- 
tracts let  for  so  large  a  school  building  program 
in  so  short  a  time. 

Relation  To  Capital  Outlay  Program 

When  the  above  schedule  of  expenditures  is  re- 
lated to  the  city's  financial  resources,  and  to  ex- 
penditures for  other  desirable  permanent  improve- 
ments, it  becomes  obvious  that  if  the  city's  most 
urgent  needs  are  to  be  met  no  such  extensive  out- 
lays for  schools  are  possible  during  the  first  6- 
year  period.  The  Mayor's  Committee  studies  reveal 
that  certain  types  of  improvements  such  as  water 
supply  cannot  be  postponed,  and  that  the  need 


for  other  facilities  are  equal  in  importance  to 
schools.  Consequently,  the  school  program  must 
proceed  at  a  reduced  rate;  many  of  the  buildings 
considered  obsolete  must  remain  in  service  long- 
er than  anticipated  in  this  study  in  order  to  pro- 
vide facilities  in  quantity  sufficient  to  meet  the 
requirements  of  the  expected  registration. 

SUGGESTED  CAPITAL  PROGRAM 

It  would  have  been  desirable  to  estimate  ele- 
mentary and  secondary  school  registration  for 
each  year  as  a  measure  of  needed  plant  and  to 
allow  for  replacement  of  specific  obsolete  build- 
ings to  the  full  extent  of  available  funds.  It  was 
not  possible,  however,  to  extend  the  investiga- 
tions on  this  basis.  Therefore,  it  was  assumed 
that  the  provision  of  new  facilities  required  on 
the  basis  of  this  study  should  be  given  priority 
and  that  replacement  and  relocation  of  obsolete 
schools  should  follow  as  rapidly  as  funds  permit. 

New  Elementary  Schools 

Although  no  obsolete  buildings  are  replaced, 
additional  rooms  will  be  required  in  some  dis- 
tricts to  provide  for  the  1940  elementary  regis- 
tration forecast  by  school  districts.  Table  23 
shows  the  number  of  new  classrooms  required  by 
1940  if  all  replacements  were  postponed. 

For  the  entire  city  it  appears  that  a  total  of 
1,423  new  classrooms  will  be  needed,  which  at 
an  assumed  cost  of  $21,000  each  for  land  and 
construction  will  require  outlays  of  31.08  mil- 
lion dollars  during  1939  and  1940. 

New  Secondary  Schools 

Since  high  school  registration  was  forecast  to 
reach  a  peak  during  the  year  1945,  the  provision 
of  new  facilities  required  to  meet  anticipated 
needs  is  more  urgent  than  the  replacement  of 
obsolete  buildings.    Table  24  indicates  the  num- 
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TABLE  22 

Indicated  Capital  Expenditures 

(Figures  in  Millions  of  Dollars) 

1939-44 

1945-SO 

1951-56 

Total 

Elementary 

10S.S6 

105.56 

Secondary 

119.04 

19.83 

138.87 

College 

9.00 

9.50 

10.00 

28.50 

Total 

233.60 

29.33 

10.00 

272.93 

ber  of  seats  needed  by  1945  in  new  secondary 
schools  provided  that  all  buildings  considered  ob- 
solete are  kept  in  service. 

On  this  basis  a  total  of  100,087  new  seats 
would  be  required  by  1945,  which  at  $1,200  each 
for  land  and  buildings  would  cost  $120,104,400. 
It  was  assumed  that  the  actual  outlays  could  be 
spread  over  the  seven  years  1939-45  to  obtain 
the  plant  required  by  the  school  year  1945-46. 

Additional  Appropriations  Required 

In  the  Finance  Study  it  was  assumed  that  out- 
lays authorized  for  expenditures  during  the  twelve 
months  covered  by  the  1937  Capital  Outlay  Bud- 
get would  become  actual  appropriations  of  funds 
that  would  be  expended  during  that  period,  and 
that  any  balance  required  to  complete  authorized 
projects  after  1937  would  be  included  in  the  1938 
or  subsequent  Capital  Budgets.  An  examination 
of  budget  authorizations  indicates  that  32.21  mil- 
lion dollars  would  be  needed  on  this  basis  to  com- 
plete elementary  and  secondary  schools  already 
under  construction  or  authorized. 

The  above  balance  of  authorizations  was  in- 
cluded in  the  first  six-year  period,  rather  than 
assume  that  they  could  be  taken  care  of  during 
1938  with  the  relatively  small  amounts  available 
for  capital  expenditure  in  the  last  nine  months  of 
1938. 

Replacements  and  Relocations 

Inasmuch  as  the  staff  could  not  undertake  the 
detailed  investigations  that  would  indicate  speci- 


fically the  new  schools  needed  and  the  obsolete 
buildings  that  should  be  replaced  and  relocated 
during  each  of  the  three  6-year  periods,  the  use 
of  a  depreciation  factor  offered  the  means  for 
estimating  the  extent  of  such  needs.  While  this 
method  does  not  consider  all  the  factors  affecting 
new  buildings,  nor  the  obsolescence  or  relocation 
of  structures  within  each  school  district,  it  does 
indicate  the  probable  extent  of  outlays  that  will 
be  needed  to  keep  the  school  plant  up-to-date. 

The  1936  Annual  Financial  and  Statistical  Re- 
port of  the  Board  of  Education  shows  the  total 
accumulated  cost  of  the  elementary  and  second- 
ary school  plant  as  503.2  million  dollars  on  De- 
cember 31,  1936.  This  figure  represents  the  net 
investment  in  existing  buildings  and  land,  but  an 
analysis  of  this  report  reveals  that  buildings 
averaged  81  percent  of  the  total  investment  dur- 
ing the  years  1912-36  inclusive.  In  this  study 
it  was  assumed  that  land  does  not  depreciate  and 
that  fifty  years  represents  the  average  useful  life 
of  school  buildings.  The  annual  allowance  for 
new  schools  and  replacement  of  obsolete  schools 
was  then  calculated  at  2  percent  of  the  estimated 
net  investment  in  buildings  during  each  of  the 
three  6-year  periods. 

For  the  first  6-year  period — In  order  to  obtain 
the  building  investment  the  staff  included  ad- 
ditional appropriations  required  to  complete 
schools  under  construction  or  authorized  in  the 
1937  Capital  Budget,  as  well  as  the  amounts  as- 
sumed to  have  been  spent  during  1938.  On  this 
basis  the  total  cost  of  school  plant  would  be 
559.7  million  dollars,  as  shown  in  the  following 
tabulation: 


Accumulated  Cost  of  School  Plant  in  Millions  of  Dollars 


Investment  as  of  December  31st,  1936   503.2 

Additional  Appropriations  Required  to  complete  schools 

authorized  in  1938  Capital  Outlay  Budget    32.2 

1937  Capital  Outlay  Budget  Authorizations    24.3 

Total  Cost  of  Plant    559.7 
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TABLE  23 

School  Districts  in  which  New  Classrooms  will  be  needed  by  1940  for 
Expected  Registration  in  Elementary  Schools 


School  Dist. 

Available 

Require 

New 

School  Dist. 

Available 

Require 

New 

*  M-ll 

440 

482 

42 

K-29 

295 

296 

1 

M-14 

392 

406 

14 

K-32 

500 

515 

15 

**  B-16 

291 

398 

107 

K-35 

381 

494 

113 

B-18 

290 

377 

87 

K-36 

496 

655 

159 

B-19 

436 

502 

66 

K-37 

416 

541 

125 

B-20 

441 

475 

34 

K-38 

498 

580 

92 

B-21 

S92 

669 

77 

K-41 

502 

605 

103 

B-22 

378 

419 

41 

K-43 

349 

370 

21 

B-23 

615 

627 

12 

§  Q-45 

488 

610 

122 

B-24 

470 

516 

46 

Q-46 

578 

601 

23 

***K-27 

455 

541 

86 

Q-51 

438 

442 

8 

K-28 

509 

538 

29 

Total  New  Classrooms  1423 

*  M-Manhattan 

** 

B-Bronx ; 

***  K-Brooklyn; 

§  Q-Queens 

Employing  the  past  average  ratio  of  building  cost 
to  land  cost,  the  net  investment  in  buildings  was 
estimated  as  81  percent  of  total  cost  of  plant, 
or  453.3  million  dollars.  On  this  basis  the  2  per- 
cent allowance  for  depreciation  would  approxi- 
mate 9  million  dollars  per  year,  and  total  54 
million  dollars  for  the  six  years  1939-44. 

For  the  second  6-year  period — The  cost  of 
new  elementary  and  secondary  schools  recom- 
mended in  this  section  for  construction  during  the 
first  6-year  period  aggregates  134.08  million  dol- 
lars. Assuming  that  building  costs  will  average 
81  percent,  the  additional  investment  in  con- 
struction would  be  about  108  million  dollars 
which  would  bring  the  total  building  cost  to 
some  560  million  by  1944.  During  the  six  years, 
1945-50,  the  allowance  for  depreciation  on  the 
accumulated  investment  would  then  be  about  11 
million  per  year  or  66  million  dollars  for  the 
period. 

For  the  third  6-year  period — The  cost  of  sec- 
ondary schools  recommended  for  construction  dur- 
ing the  second  6 -year  period  would  bring  the  total 
building  investment  to  approximately  575  million 
dollars  by  1951.  On  this  figure  the  depreciation 
allowance  would  average  11.5  million  dollars  per 
year  and  total  69  million  dollars  during  the  six 
years,  1951-56. 

The  designation  of  buildings  that  should  be  re- 
located or  replaced  by  new  schools  would  involve 
detailed  investigations  which  were  beyond  the 
province  of  this  study.  It  is  believed  that  the 
above  allowances  for  obsolescence,  however,  would 
go  a  long  way  toward  bringing  the  school  plant 
up-to-date  during  the  next  eighteen  years. 


Eight ecn-\ 'car  Capital  Program 

The  suggested  program  for  capital  expendi- 
tures, indicated  as  necessary  by  these  analyses  is 
summarized  in  Table  25  according  to  the  three 
6-year  periods.  New  elementary  schools  costing 
31.08  million,  and  new  secondary  schools  esti- 
mated at  120.01  million  dollars  should  be  pro- 
vided during  the  eighteen  years,  1939-56.  In  ad- 
dition 32.21  million  dollars  will  be  required  to 
complete  both  elementary  and  secondary  schools 
under  construction;  189  million  for  additional 
new  schools  and  replacement  or  relocation  of  ob- 
solete structures;  and  28.5  million  dollars  for  col- 
leges. Since  expenditures  for  college  improve- 
ments were  based  upon  past  per  capita  figures, 
they  are  assumed  to  allow  for  depreciation  as  well 
as  for  normal  extensions. 

Although  this  program  aggregates  more  than 
400  million  dollars,  suggested  expenditures  would 
decline  from  nearly  230  million  dollars  for  the 
first  6-year  period,  to  92.6  million  the  second,  and 
to  79  million  dollars  during  the  third  period.  In 
view  of  the  decreasing  registration,  already  evi- 
dent in  elementary  schools  and  expected  in  sec- 
ondary schools  after  1945,  the  continued  expen- 
diture of  large  sums  to  expand  school  facilities 
thereafter  will  no  longer  be  required.  The  needs 
of  the  future  can  apparently  be  met  by  smaller 
outlays  for  carefully  located  new  schools  that 
will  be  needed  as  a  result  of  developments  in  areas 
now  sparsely  settled,  and  for  the  relocation  or  re- 
placement of  obsolete  buildings  in  built-up  sec- 
tions of  the  city. 
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TABLE  24 

New  Seats  Needed  by  1945  for  Expected  Peak  Registration  in  Secondary  Schools 

Available 

Required 

Additional 

Estimated 

Borough 

Seats 

Seats 

Seats  Needed 

Cost 

Manhattan 

54,617 

69,504 

14.8S7 

17,864,400 

Bronx 

40,680 

69,259 

28,579 

34,294,800 

Brooklyn 

84,279 

121,529 

37,250 

44,700,000 

Queens 

46,056 

62,675 

16,619 

19,942,800 

Richmond 

6,759 

9,511 

2,752 

3,302,400 

TABLE  25 

Suggested  Capita 

Program  for  Education 

(Figures  in 

Millions  of  Dollars) 

Period 

1939-44 

1945-50 

1951-56 

18-Year  Total 

Elementary — New 

31.08 

31.08 

Secondary — New 

103.00 

17.10 

120.10 

Replacements 

54.00 

66.00 

69.00 

189.00 

Under  Construction 

32.21 

32.21 

College 

9.00 

9.50 

10.00 

28.50 

Total 

229.29 

92.60 

79.00 

400.89 
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The  Park  System 


INTRODUCTION 

The  acquisition  and  development  of  parks  has 
gone  forward  so  rapidly  during  the  past  five  years, 
and  is  proceeding  so  rapidly,  that  any  report  of 
status  must  of  necessity  be  a  report  of  progress, 
soon  to  become  obsolete  by  further  advances.  How- 
ever, despite  the  remarkable  improvements  in  the 
park  system  that  have  been  made  under  the  leader- 
ship of  Commissioner  Robert  Moses,  there  is  still 
a  great  deal  that  remains  to  be  done  before  the 
city  has  adequate  park  facilities  for  all  of  its 
people. 

As  with  other  types  of  public  work,  the  goal 
cannot  be  reached  other  than  by  a  long,  slow 
process,  as  the  city's  needs  are  greater  than  its 
financial  capacity.  Available  resources  must  pro- 
vide schools,  sewers,  streets  and  transit  as  well 
as  parks,  and  no  single  need  can  be  completely 
satisfied  at  the  expense  of  neglecting  others  equally 
important.  The  solution  of  the  park  and  recre- 
ation problem  must  form  part  of  a  rational  Mas- 
ter Plan,  supported  by  a  long  range  financial  pro- 
gram that  is  both  realistic  and  practical.  The 
recommendations  in  this  report  have  therefore  been 
expressed  not  only  in  acres,  but  in  dollars  and  cents 
of  funds  that  are  estimated  to  be  available  over  the 
years,  as  determined  after  study  of  the  relative 
needs  for  other  improvements  that  must  have  an 
equal  place  in  the  Master  Plan.(12) 

Types  of  Park  and  Playground 

The  park  system  may  be  conveniently  classified 
under  four  headings,  each  corresponding  to  a  sepa- 
rate functional  use: 

Playgrounds  are  essentially  small  a^eas  for  active 
recreation.  They  serve  primarily  the  very  young 
elements  of  our  population.  Although  both  large 
and  small  parks  frequently  include  playgrounds, 
many  more  are  needed  than  can  be  provided  in 
existing  parks  or  parks  that  can  reasonably  be 
contemplated  as  future  acquisitions.  Playgrounds 
can  be  small,  an  area  of  2.5  acres  being  sufficient 
for  a  wide  range  of  equipment.  In  heavily  popu- 
lated areas,  larger  size  —  up  to  about  S  acres  — 
is  desirable.  However,  even  an  acre  of  ground  is 
better  than  nothing,  and  much  good  can  be  done 
by  clearing  a  small  group  of  lots  in  a  city  block 
for  playground  use,  when  more  ample  space  can- 


(12)  The  original  report  on  the  Park  Study  was  completed  in 
October,  1938. 


not  be  obtained.  The  deficiency  of  playgrounds 
has  been  recognized  by  the  Park  Department,  and 
notable  progress  is  being  made  to  provide  more 
adequately  for  this  form  of  recreation.  It  is  now 
also  recognized  that  the  public  schools  should  have 
extensive  playground  area  adjacent  to  them.  Un- 
fortunately, a  large  proportion  of  the  New  York 
schools  were  built  on  small  sites  before  the  impor- 
tance of  outdoor  play  space  was  recognized  as  an 
essential  part  of  the  educational  plant.  In  most 
cases  it  is  too  late  to  remedy  the  lack  of  school 
playgrounds,  and  provision  must  therefore  be  made 
on  other  locations. 

Athletic  Fields  provide  space  for  large  scale  ac- 
tive recreation,  including  football,  track,  baseball, 
swimming  and  other  sports  that  attract  the  adoles- 
cent and  young  adult  population.  It  is  usual  to 
find  athletic  fields  in  the  larger  parks,  when  the 
ground  is  sufficiently  level.  Similarly  the  newer 
high  schools  provide  excellent  space  for  athletics. 
Where  there  is  no  large  park  nearby,  and  no  mod- 
ern high  school,  there  is  generally  no  public  ath- 
letic field.  The  minimum  adequate  area  to  pro- 
vide a  football  field  and  track  is  5.5  acres.  In 
areas  already  built  nearly  solid  with  apartment 
houses  and  homes,  it  is  extremely  difficult  to  cor- 
rect the  lack  of  athletic  field  space,  because  the 
area  requirements  and  resulting  costs  are  so  large. 

Small  Parks  supply  space  for  quiet  relaxation 
and  thus  appeal  especially  to  the  older  age  groups, 
and  to  mothers  with  babies.  In  many  cases  they 
include  playgrounds  for  young  children  and  some 
provision  for  outdoor  games.  But  these  are  sepa- 
rate from  their  basic  purpose  of  providing  breath- 
ing space,  green  grass  and  trees,  where  people  may 
sit  and  rest  if  they  will,  and  enjoy  themselves  in 
quiet  surroundings.  New  York  does  not  have 
nearly  enough  of  these  little  parks;  and  unfortu- 
nately it  is  difficult  to  provide  them  in  neighbor- 
hoods that  are  already  built  up.  There  is  no  "min- 
imum area"  for  a  small  park,  but  to  achieve  a 
suitable  degree  of  amenity,  an  area  of  2.5  acres  or 
more  should  be  provided  if  possible. 

Large  Parks,  such  as  Van  Cortlandt,  Forest  and 
Prospect,  serve  not  merely  their  local  neighbor- 
hoods but  whole  sections  of  the  city.  Besides  the 
usual  facilities  of  formal  playgrounds  and  athletic 
fields,  the  large  park  offers  a  variety  of  special  ad- 
vantages, such  as  hiking,  boating,  surf  bathing, 
skating,  picnic  grounds,  bridle  paths,  golf  and 
other  country  and  holiday  pursuits.   They  attract 
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people  for  all  day  excursions  and  provide  a  degree 
of  rus  in  urbe  that  is  most  important  as  a  balance 
wheel  in  the  fast  moving  mechanical  clockwork 
of  city  life.  New  York  is  now  reasonably  well 
provided  with  large  parks.  The  most  notable 
opportunities  for  acquiring  additions  occur  in  The 
Bronx,  Richmond  and  Queens,  including  certain 
islands  in  the  Jamaica  Bay  area. 

Cost  of  Recommended  Program 

This  report  attempts  to  present  not  only  an 
analysis  of  existing  park  and  recreational  space 
based  on  the  most  recent  available  figures,  but 
also  an  evaluation  of  the  future  needs  of  every 
section  of  the  city.  These  needs  have  been 
gathered  together  into  a  comprehensive  program 
that  is  recommended  as  practical  for  the  city  to 
carry  out  over  the  next  32  years. 


The  program  of  additional  area  requirements 
adds  up  to  2,635  acres  for  playgrounds,  athletic 
fields  and  small  parks,  which  the  staff  estimates 
can  be  provided  at  a  cost  of  about  $360,000,000 
including  the  expense  of  development  and  equip- 
ment. Consideration  should  also  be  given  to  the 
proposals  for  large  parks  worked  out  by  the  Re- 
gional Plan  Association.  These  recommendations 
involve  5,204  acres,  excluding  parkways  primarily 
for  automobile  traffic.  The  Mayor's  Committee 
staff  prepared  estimates  indicating  that  the  cost 
of  this  large  park  program  would  approximate 
$60,000,000.  After  allowing  for  depreciation  and 
replacement  during  the  32-year  period,  the  ag- 
gregate outlay  for  all  types  of  park  work  (other 
than  current  maintenance  and  operation)  would 
be  $485,654,000. 
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EXISTING  PARK  SYSTEM 

Referring  to  Table  26,  it  will  be  noted  that 
there  were  18,835  acres  of  publicly  owned  land 
under  the  jurisdiction  of  the  Department  of  Parks, 
as  of  January  1,  1938.  Since  that  time  there  have 
been  further  acquisitions.  The  proportion  of  each 
borough  devoted  to  parks  is  also  given  in  Table  26, 
and  is  expressed  visually  in  the  circular  diagrams 
shown  in  Figure  13.  For  the  entire  city,  9.5  per- 
cent of  the  area  represents  parks.  As  high  a  pro- 
portion as  this  must  be  considered  good,  and  would 
be  so  considered  in  most  cities  of  large  size.  New 
York's  deficiencies  are  not  so  much  in  the  area 
of  park  property  as  in  its  unequal  distribution, 
resulting  in  large  sections  being  virtually  without 
park  facilities. 

The  Borough  of  The  Bronx,  with  its  three  large 
parks  (Van  Cortlandt,  Pelham  and  Bronx),  has 


%  of  Area 
in  Parks 


17.7 
18.9 
8.0 
6.5 
7.2 


9.3 


5,159  acres  of  park  land,  or  nearly  19  percent 
of  its  total  area.  At  the  opposite  end  of  the 
scale  we  have  Queens  with  only  6.5  percent  in 
parks,  although  this  actually  represents  a  large 
acreage  of  parks,  due  to  the  great  expanse  of  the 
borough.  Notable  among  the  Queens  parks  are 
Forest,  Kissena,  Alley  Park  and  the  site  of  the 
World's  Fair,  which  will  subsequently  become  a 
permanent  public  park. 

Manhattan,  the  most  densely  populated  of  the 
boroughs  nevertheless  has  room  for  2,520  acres 
of  park  which  represents  17.7  percent  of  the  area 
of  the  Island.  Of  this,  Central  Park  accounts 
for  840  acres.  Other  large  parks  are  Fort  Wash- 
ington, High  Bridge,  Inwood  Hill,  and  Riverside. 
All  of  these  are  over  100  acres  in  extent,  but 
their  narrow  shape  and  difficult  topography  limit 
their  usability  for  active  recreation.    Included  in 


TABLE  26 

Park  Areas  Existing  January  1,  1938  as  Related  to  Population  and  Borough  Area 


Borough 

Borough 
Area 

Population 
(1934) 

♦Park  Area 
Jan.  1938 

Park  Area 
per  100,000 
population 

Manhattan 

14,211 

1,724,245 

2,520 

146 

Bronx 

27,351 

1,294,873 

5,159 

400 

Brooklyn 

47,660 

2,550,448 

3,786 

149 

Queens 

70,370 

1,144,250 

4,589 

400 

Richmond 

38,738 

160,338 

2,781 

1,735 

New  York 
City 

198,330 

6,874,154 

18,835 

274 

♦Includes  large  parks,  small  parks,  parkways,  playgrounds  and  athletic 
fields  (acreage  supplied  by  Department  of  Parks). 


Manhattan's  total  are  Randall's  Island  and  Ward's 
Island,  which  together  comprise  approximately 
430  acres. 

Table  26  indicates  a  very  wide  borough  varia- 
tion in  the  area  of  parks  per  100,000  population, 
ranging  from  146  acres  in  Manhattan  all  the  way 
to  1,735  acres  in  Richmond.  It  is  interesting  to 
note  that  The  Bronx  and  Queens  differ  Hittle  in 
population  and  total  acres  of  park,  and  thus  show 
the  same  park  area  per  100,000  population;  yet 
Queens  with  nearly  three  times  as  great  an  ex- 
panse has  only  a  little  better  than  a  third  as 
large  a  proportion  of  the  borough  area  devoted 
to  parks.  The  New  York  City  average  is  274 
acres  of  park  per  100,000  people,  which  compares 
not  unfavorably  with  statistics  for  other  large 
American  cities. 

STANDARDS  FOR  PARK  ADEQUACY 

In  order  to  judge  the  sufficiency  of  the  exist- 
ing park  system,  and  to  be  able  to  measure  future 
needs  for  more  park,  playground  and  athletic 
space,  it  is  essential  to  develop  a  rational  set  of 
standards  that  can  be  used  as  a  yardstick.  The 
basic  elements  or  variables  to  be  taken  into  ac- 
count are  as  follows: 

Type  of  park  or  playground 

Area  of  park  or  playground 

Present  population  to  be  served 
~  11    Ultimate  population  to  be  served 

Contributory  area  to  be  served 

The  staff  of  the  Planning  Committee  made  an 
extensive  study  of  standards  and  criteria  devel- 
oped by  the  National  Recreation  Association,  the 
Russell  Sage  Foundation  and  the  Regional  Plan 
Association.  Separate  standards  evidently  apply 
to  the  four  different  classifications  of  park  prop- 
erty described  in  the  introductory  section  of  this 
report.  It  was  found  that  basic  criteria  as  to 
number  of  square  feet  of  area  required  per  per- 
son for  different  types  of  park  had  to  be  trans- 
lated into  terms  of  population  and  area  to  be 
served.  This  involved  the  derivation  of  empiri- 
cal formulae  corresponding  to  different  condi- 
tions. The  following  fundamental  standards  were 
adopted  as  the  basis  for  all  calculations: 

Playgrounds:  to  serve  the  age  group  from  5  to 
15  years,  with  25  percent  of  this  group  to  be 
accommodated  at  one  time,  and  70  sq.  ft.  of 
space  per  person  actually  on  the  playground. 
Athletic  Fields:  to  serve  the  age  group  from  12 
to  24  years  with  5  percent  of  this  group  using 
the  field  at  one  time.  In  this  case  the  actual 
area  required  per  person  was  taken  as  1,000  sq. 
ft.,  because  activities  such  as  baseball,  football, 


and  track  require  a  large  area  for  very  few 
participants. 

Small  Parks:  to  serve  all  ages  of  the  popula- 
tion on  the  basis  of  not  more  than  4  percent 
of  the  contributory  population  desiring  to  use 
the  park  at  one  time;  with  an  allowance  of 
250  sq.  ft.  of  area  for  each  person  in  the  park. 
Using  the  above  figures  it  was  possible  to  com- 
pute the  area  required  per  1,000  people  for  a 
park   including  playground,   athletic   field,  and 
quiet  space.    The  resulting  figure  was  0.57  acres 
per  thousand  aggregate  population  of  all  ages, 
which  may  be  otherwise  expressed  as  one  acre 
per  1,750  people. 

A  park  combining  these  three  types  of  facility 
would  require  a  minimum  area  of  ten  acres,  con- 
sisting of  5.5  acres  for  the  athletic  field  and  the 
balance  about  equally  divided  between  play- 
ground for  young  children  and  quiet  space  pri- 
marily for  adults.  Actually  it  would  be  preferable 
for  a  composite  park  to  have  an  area  of  at  least 
12.5  acres,  so  as  to  give  a  playground  of  4.5 
acres,  which  is  a  desirable  size  in  apartment  house 
neighborhoods.  However,  the  lower  figure  of  10 
acres  was  used  as  a  criterion  of  adequacy,  so  that 
this  study  might  be  thoroughly  realistic  in  its  ap- 
proach to  the  problem. 

Quiet  parks  should  be  spaced  not  more  than 
three-quarters  of  a  mile  apart  so  as  to  be  easily 
reached  by  all  residents  of  the  neighborhood.  This 
same  spacing  was  assumed  as  proper  for  children's 
playgrounds.  In  the  case  of  athletic  fields,  a 
spacing  of  one  and  one-half  miles  is  satisfactory 
in  single  family  neighborhoods;  but  for  more 
densely  built  areas  the  distance  apart  should  be 
materially  reduced  when  possible.  In  an  apart- 
ment district  with  a  population  of  175  persons 
per  acre,  it  was  found  that  athletic  fields  of  5.5 
acres  each  should  have  a  theoretical  spacing  of 
one-half  mile  (10  short  blocks).  This  spacing  can 
rarely  be  attained;  and  when  the  population  den- 
sity exceeds  175  per  acre  it  becomes  virtually  im- 
possible to  correct  a  serious  deficiency  of  athletic 
fields. 

In  the  case  of  existing  small  parks  under  10 
acres  in  area,  it  was  assumed  that  they  do  not 
and  cannot  provide  athletic  space  as  distinct  from 
playground  area  for  young  children.  They  were 
therefore  treated  as  a  special  case,  using  a  dif- 
ferent formula  for  determining  the  area  and  pop- 
ulation that  they  should  serve. 

The  above  described  standards  are  believed  to 
represent  conservative  good  practice,  without 
erring  too  far  either  toward  ideal  conditions,  or 
gross  short-sightedness  and  insufficiency.  The 
standards  finally  settled  on  by  the  staff  are  ad- 
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mittedly  not  without  limitations.  By  and  large, 
however,  they  are  believed  to  furnish  a  rational 
basis  for  measuring  existing  park  adequacy  and 
for  determining  the  extent  of  additional  park  area 
that  should  be  acquired. 

After  some  consideration,  it  was  decided  that 
the  problems  of  large  park  sufficiency  and  future 
need  cannot  satisfactorily  be  reduced  to  math- 
ematical terms,  as  types  of  facilities  vary  so  wide- 
ly; and  the  location  and  availability  of  land  in- 
evitably plays  a  deciding  factor  in  determining 
the  advantages  of  a  particular  site. 

ADEQUACY  OF  EXISTING  PARK  SYSTEM 

Having  determined  a  satisfactory  method  for 
use  in  analyzing  the  sufficiency  of  present  parks, 
playgrounds  and  athletic  fields,  the  staff  proceeded 
to  apply  it  to  actual  conditions  in  all  sections  of 
the  city.  The  Real  Property  Inventory  of  1934 
was  used  to  determine  the  population  of  each 
of  725  residential  areas.  Appropriate  groupings  of 
these  areas  were  made  in  order  to  obtain  neigh- 
borhoods contributory  to  each  existing  park  (see 
Figure  14).  Using  the  known  area  of  the  park, 
or  playground,  the  population  that  it  is  capable 
of  serving  was  computed.  With  this  population 
established,  and  the  density  of  the  surrounding 
area  also  a  known  factor,  it  was  merely  a  matter 
of  division  to  determine  the  number  of  acres  in 
the  area  contributory  to  the  park.  The  bound- 
aries of  this  contributory  area  were  then  plotted 
on  the  map,  Figure  14,  in  such  a  way  as  to 
give  reasonably  constant  distance  from  the  park 
to  the  periphery  of  the  area,  care  being  taken  to 
follow  the  center  lines  of  existing  streets.  Where 
two  parks  were  close  together,  the  boundaries  of 
their  contributory  areas  were  generally  fixed  half- 
way between  them. 

In  the  case  of  parks  exceeding  50  acres,  the 
area  of  influence  was  assumed  not  to  extend  fur- 
ther than  2.000  feet  from  the  edge  of  the  park 
(three-eighths  of  a  mile).  This  is  deemed  to  be 
an  appropriate  maximum  distance  that  people 
should  be  expected  to  walk. 

Referring  to  Figure  14,  the  smallness  of  the 
shaded  areas  that  are  served  by  parks  and  the 
almost  universal  expanse  of  unserved  areas  to- 
gether present  a  vivid  picture  of  the  critical 
nature  of  the  park  problem.  Outside  of  Manhat- 
tan and  western  Bronx,  there  are  few  sections 
where  the  areas  of  influence  of  adjoining  parks 
do  not  leave  "parkless"  area  between  them.  And 
in  much  of  Brooklyn  and  Queens,  the  unserved 
territory  is  many  times  the  extent  of  that  which 
now  is  accessible  to  existing  parks. 


FUTURE  REQUIREMENTS 

After  completing  the  analysis  of  existing  facili- 
ties, the  staff  proceeded  to  study  the  extent  to 
which  these  facilities  can  be  relied  upon  to  serve 
the  ultimate  population;  and  to  indicate  addi- 
tional areas  for  small  parks,  playgrounds  and 
athletic  fields  that  will  be  needed  in  neighborhoods 
not  now  served,  and  where  the  existing  facilities 
are  insufficient.  The  same  methods  were  used  as 
for  the  analysis  of  the  present  park  pattern,  and 
again  the  need  for  large  wild  parks  was  not  in- 
cluded in  this  part  of  the  study.  Staff  estimates 
for  the  ultimate  population  of  residential  areas 
were  relied  upon  as  an  appropriate  guide  to  the 
future  geographical  distribution  of  growth. 

Figure  15  shows  existing  parks  and  their  areas 
of  influence.  The  size  of  the  area  that  each  park 
will  serve  was  computed  from  the  estimated  ulti- 
mate population  of  the  local  neighborhood.  Re- 
ferring again  to  Figure  15,  the  areas  enclosed  by 
broken  lines  are  predominantly  non-residential 
districts.  Light  solid  lines  indicate  the  bound- 
aries of  statistical  areas  used  for  the  purpose  of 
analyzing  and  tabulating  population  statistics  and 
park  needs.  The  black  spots  indicate  to  scale 
the  combined  area  of  additional  small  park 
playground  and  athletic  field  requirements  in  the 
various  neighborhoods.  It  is  not  intended  that 
each  of  these  spots  should  ultimately  represent  a 
single  park  to  be  acquired;  they  should  be  con- 
strued as  approximate  minimum  requirements  for 
the  combination  of  quiet  parks,  playgrounds  and 
athletic  fields,  exclusive  of  additional  area  that 
would  be  desirable  for  large  parks. 

The  sections  of  Manhattan  notably  sub-stand- 
ard as  to  park  and  play  space,  as  well  as  athletic 
fields  which  were  considered  impracticable  in  view 
of  the  high  cost  of  land  on  Manhattan,  are  the 
Chelsea-Greenwich  Village  part  of  town,  the  mid- 
dle East  Side,  and  upper  Harlem. 

In  Brooklyn  and  Queens  there  are  marked  de- 
ficiencies in  nearly  every  part  of  both  boroughs. 
This  is  particularly  noticeable  in  the  broad  belt 
extending  all  the  way  from  Corona  to  Coney 
Island. 

Despite  the  fact  that  The  Bronx  presents  the 
best  statistical  record  of  any  borough  in  respect 
to  park  area,  there  is  still  need  for  materially 
more  space  devoted  to  quiet  parks,  playgrounds 
and  athletic  fields.  This  is  especially  true  in  the 
Grand  Concourse  apartment  house  section  and  in 
the  south  central  area  of  the  borough.  East  Bronx 
is  also  lacking  in  sufficient  play  space  to  meet  the 
needs  of  the  anticipated  population  growth. 

A  glance  at  the  Richmond  section  of  the  map 
in  Figure  15,  indicates  the  need  for  a  well  dis- 
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tributed  pattern  of  small  parks,  playgrounds  and 
athletic  fields  designed  to  serve  the  many  separate 
communities  that  are  characteristic  of  the  borough. 

Area  and  Estimated  Costs 

The  method  of  study  adopted  for  analysis  of  the 
park  problem  has  been  described  in  earlier  sections 
of  this  report,  and  the  general  pattern  of  needs  is 
shown  on  accompanying  maps,  which  are  also  dis- 
cussed in  the  text.  Having  proceeded  thus  far, 
the  staff  was  ready  for  the  next  and  most  impor- 
tant step — namely  the  tabulation  of  needed  acre- 
age, and  calculation  of  the  cost  of  carrying  out  the 
indicated  program. 

The  cost  of  land  on  the  scale  involved  in  solving 
the  park  problem  is  admittedly  difficult  to  predict 
with  assurance.  After  careful  consideration  it  was 
decided  that  the  most  practical  approach  would  be 
to  use  the  staff's  detailed  estimates  of  real  property 
value,  adjusted  by  the  established  equalization 
ratio  of  true  to  assessed  value,  and  further  adjusted 
by  a  factor  determined  by  past  experience  of  con- 
demnation proceedings.  In  this  way  separate  base 
values  of  real  estate  were  worked  out  for  each 
neighborhood  that  needs  additional  park  and  play 
area.  The  record  of  condemnation  proceedings 
over  a  considerable  number  of  years  indicated  that 
property  is  bought  in  at  an  average  of  1.3  times 
its  assessed  value.  This  is  believed  to  be  on  the 
liberal  side,  as  recent  eminent  domain  acquisitions 
have  taken  place  at  prices  much  closer  to  the  cur- 
rent assessed  valuations. 


TABLE  27 

Calculated  Average  Acquisition  Cost  Per  Acre  of 
Additional  Small  Park  and  Play  Area, 
by  Boroughs 

Borough 

Cost  of 
Acquisition  per  Acre 

Manhattan 

$299,200 

Bronx 

186,700 

Brooklyn 

161,800 

Queens 

59,800 

Richmond 

16,000 

Table  27  gives  the  average  acquisition  costs  per 
acre  for  each  borough,  computed  by  adding  up  all 
of  the  many  separate  park  and  play  areas  required, 
each  taken  at  its  pre-determined  unit  cost  for  land 
plus  buildings  demolished.  Attention  should  be 
called  to  the  fact  that  the  average  acquisition  cost 
in  Manhattan  is  almost  $300,000  per  acre  or  $6.85 
per  sq.  ft. 

After  investigation  of  past  practice  and  experi- 
ence, it  was  decided  to  assume  the  development 


cost  of  quiet  parks  at  $5,000  per  acre.  These  esti- 
mates are  believed  sufficient  to  cover  grading, 
landscape  treatment  and  purchase  of  equipment. 

The  summary  of  ultimate  small  park,  playground 
and  athletic  field  needs  by  boroughs  is  given  in 
Table  28.  This  corresponds  with  the  required 
areas  indicated  on  Figure  15.  The  entire  program 
adds  up  to  2,635  acres,  of  which  1,124  acres  are 
situated  in  Brooklyn,  763  acres  in  Queens  and  420 
acres  in  The  Bronx.  The  cost  of  acquisition  as 
given  in  Table  28  is  roughly  340  million  dollars 
or  the  equivalent  of  $3.00  per  sq.  ft.  average  for 
the  city.  Development  cost  adds  about  19  million 
dollars  to  the  acquisition  cost,  making  the  total 
bill  for  small  parks,  playgrounds  and  athletic  fields 
roughly  $360,000,000.  (13)  Some  compromise  is  es- 
sential between  optimum  needs  and  limitations  of 
available  funds.  The  section  of  this  report  devoted 
to  "Recommended  Park  Program"  explains  that 
this  compromise  can  be  effected  by  spreading  the 
park  program  over  a  longer  term  of  years  than 
would  be  used  if  more  ample  funds  were  available. 

DISTRIBUTION  &  ESTIMATED  COST  OF 
NEEDED  FACILITIES 

Having  determined  the  combined  areas  needed 
for  quiet  parks,  playgrounds  and  athletic  fields 
(Fig.  15),  attention  was  turned  to  the  more  detailed 
problem  of  segregating  the  local  requirements  for 
each  of  these  classifications. 

Playgrounds  and  Athletic  Fields 

In  Fig.  16,  the  needed  separate  playgrounds  and 
athletic  fields  (not  the  quiet  parks)  are  shown  as 
a  pattern  that  would  give  adequate  facilities  for 
the  ultimate  population  of  the  five  boroughs.  This 
map  indicates  existing  playgrounds  and  athletic 
fields  as  well  as  those  that  are  proposed.  In  some 
cases  the  additions  can  be  provided  within  the  con- 
fines of  established  parks.  In  other  cases  the  ac- 
quisition of  new  land  will  be  required. 

For  the  purposes  of  Fig.  16,  it  was  assumed  that 
a  playground  for  young  children  can  adequately 
serve  an  area  with  a  radius  of  %  of  a  mile;  and 
an  athletic  field,  a  radius  of  %  of  a  mile.  The 
size  of  playground  or  athletic  field  (not  indicated 
on  the  map)  will  necessarily  vary  with  the  antici- 
pated population  in  the  theoretical  circular  area 
that  is  contributory  to  it.  In  cases  where  the 
population  density  is  very  high,  somewhat  closer 
spacing  of  playgrounds  was  resorted  to.  It  must 
be  emphasized  that  this  play  space  pattern  is  in- 
tended to  be  schematic  rather  than  precise.  No 
exact  locations  could  be  determined  within  the  limi- 


(13)  The  apportionment  of  area  between  quiet  parks,  play- 
grounds and  athletic  fields  is  given  in  Table  35. 
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TABLE  28 

Additional  Area  Required  for  Small  Parks,  Playgrounds  and  Athletic  Fields 
Combined,  with  Cost  Estimates 

Borough 

Acreage 
Required 

Cost  of 
Acquisition 

Cost  of 
Development 

Total 
Cost 

Manhattan 

Bronx 

Brooklyn 

Queens 

Richmond 

102.1 
420.2 
1,124.6 
763.6 
224.4 

$  30,549,000 
78,451,000 
181,960,000 
45,663,000 
3,590,000 

$1,096,000 
2,879,000 
7,041,000 
6,063,000 
2,050,000 

$  31,645,000 
81,330,000 
189,001,000 
51,726,000 
5,640,000 

Total 

2,634.9 

$340,213,000 

$19,129,000 

$359,342,000 

tations  of  staff  and  time  available.  It  is  suggested 
that  it  would  be  appropriate  to  make  a  detailed 
examination  of  neighborhood  characteristics  and 
available  sites,  as  a  logical  next  step  in  the  study 
of  this  subject. 

Evidently,  the  provision  of  adequate  play  space 
in  connection  with  future  school  construction  would 
reduce  by  that  much  the  extent  of  the  need  to  be 
met  within  the  scope  of  the  program  described  in 
this  report. 

The  staff  prepared  a  series  of  very  detailed 
borough  maps  showing  precisely  what  recreational 
and  athletic  facilities  are  now  available  in  each  ex- 
isting park  and  playground  throughout  the  city. 
On  these  maps  symbols  are  used  to  indicate  ath- 
letic fields,  golf  courses,  tennis  courts,  small  chil- 
dren's playgrounds,  stadiums,  swimming  pools,  and 
other  typical  facilities.  The  maps  also  carry  the 
same  distribution  pattern  for  future  facilities  that 
is  given  on  Fig.  16.  This  series  of  maps  is  in  color 
and  unfortunately  cannot  be  reproduced  to  good 
advantage  on  the  small  scale  that  would  be  neces- 
sary for  inclusion  in  this  report. 

It  will  be  observed  that  each  of  the  playgrounds 
and  athletic  fields  in  Fig.  1 6  is  identified  by  a  num- 
ber. These  numbers  are  keyed  with  a  series  of  de- 
tailed tables  giving  the  required  area  of  the  par- 
ticular playground  or  athletic  field,  and  its  esti- 
mated acquisition  and  development  cost.  Limi- 
tations of  space  make  it  impossible  to  include  these 
statistical  tables  in  the  present  report,  but  the 
data  are  summarized  in  Table  28. 

Table  29  summarizes  the  number  of  playgrounds 
and  athletic  fields  that  are  indicated  graphically  on 
Fig.  16.  At  the  time  this  tabulation  was  made 
(autumn  1937)  there  were  242  existing  play- 
grounds exclusive  of  those  on  school  property.  The 
studies  of  the  staff  indicate  a  need  for  511  addi- 
tional playgrounds,  of  which  107  can  be  developed 
in  existing  parks. 


The  situation  with  respect  to  athletic  fields  is 
less  critical.  There  were  found  to  be  362  existing 
athletic  fields  and  only  42  additional  fields  are  in- 
dicated as  needed,  of  which  over  half  could  be  pro- 
vided within  present  parks.  It  is  significant  that 
the  existing  distribution  of  athletic  fields  in  Man- 
hattan is  such  that  no  part  of  the  borough  is  more 
than  three-quarters  of  a  mile  from  a  field.  No  ad- 
ditional athletic  fields  for  Manhattan  are  included 
in  Table  29,  although  it  is  realized  that  the  high 
population  density  results  in  serious  overcrowding 
of  many  of  the  present  facilities.  Unfortunately, 
as  already  pointed  out  in  the  discussion  of  stand- 
ards, it  is  hardly  possible  to  provide  really  ade- 
quate space  for  football,  baseball  and  similar 
games,  in  areas  already  built-up  well-nigh  solidly 
with  apartments.  In  other  words,  the  deficiencies 
occurred  in  neighborhoods  already  supplied  with 
large  parks  or  small  quiet  parks,  in  which  the  op- 
portunities for  supplying  active  play  space  have 
not  been  exhausted. 

Table  30  summarizes  the  park  and  playground 
needs  by  boroughs,  with  separate  figures  for  each 
classification.  It  also  indicates  the  extent  to  which 
existing  parks  may  be  utilized  as  sites.  Cost 
figures  for  acquisition  and  development  have  been 
worked  out  and  included  in  the  table.  The  total 
needed  additional  area,  for  the  city  as  a  whole,  is 
1,916  acres,  comprising  1,506  acres  of  playgrounds 
of  which  277  acres  can  be  in  existing  parks;  and 
410  acres  of  athletic  fields,  of  which  70  acres  would 
be  in  the  present  park  system.  The  cost  of  this 
part  of  the  program  totals  $187,501,000,  of  which 
93  percent  is  site  acquisition  and  the  balance  rep- 
resents development  and  equipment.  Playgrounds 
for  young  children  as  distinct  from  athletic  fields, 
account  for  $148,040,000  or  79  percent  of  the 
grand  total  of  $187,501,000. 

The  distribution  of  the  program  over  the  five 
boroughs  is  easier  to  visualize  in  terms  of  the  per- 
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Approximate  location  for  additional  facilities  required 
to  ser\e  the  estimated  1970  population  as  determined 
by  the  staff  of  the  UAYOH'S  COUUfTTH  <*  OTY  HJtmm. 

Additional  large  parka  recommended  by  the 
REGIONAL  PLAN  ASSOCIATION 


FIG.  16 
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TABLE  29 

Number  of  Additional  Playgrounds  and  Athletic  Fields  Required  by  Boroughs 

PLAYGROUNDS 

Manhattan 

Bronx 

Brooklyn 

Queens 

Richmond 

Total 

Present  No.  of  Playgrounds 

84 

33 

72 

42 

11 

242 

Playgrounds    that    can    be  de- 
veloped in  present  parks 

16 

13 

29 

22 

n 

1  n7 
1U  / 

Playgrounds  to  be  provided  in 
unserved  areas  (Basis  }i  mile 
radius) 

7 

38 

110 

193 

56 

ATHLETIC  FIELDS 

Present   No.  of  Athletic  Fields 
with  either  stadium,  swimming 
pool,  tennis  (5  or  moire  courts) 
athletic  field,  basketball  or  all 

10S 

57 

119 

59 

22 

362 

Athletic  Fields  that  can  be  de- 
veloped in  existing  parks 

0 

4 

8 

9 

1 

22 

Athletic  Fields  to  be  provided 
in    unserved    areas    (Basis  Y 
mile  radius) 

0 

4 

1 

11 

4 

20 

centagea  in  Table  3 1  than  by  studying  the  detailed 
cost  figures  of  Table  30.  The  very  uneven  distri- 
bution shown  in  Table  31  is  accentuated  when  the 
needs  are  expressed  in  terms  of  the  estimated  ulti- 
mate borough  populations.  Referring  to  Table  32, 
it  is  at  once  apparent  that  provision  of  play  space 
has  a  long  way  to  go,  if  it  is  to  keep  pace  with  the 
anticipated  population  growth  of  the  boroughs. 

Small  Quiet  Parks 

The  formulae  used  for  deriving  the  area  re- 
quirements tabulated  in  Table  28  were  designed  to 
give  the  additional  combined  area  needed  for  small 
parks,  playgrounds  and  athletic  fields.  The  fact 
that  some  of  the  play  spaces  can  be  provided  in 
existing  parks  does  not  decrease  the  combined  new 
area  that  should  be  secured,  as  the  extent  of  ade- 
quacy of  all  existing  parks  had  already  been  taken 
into  account,  on  the  basis  of  the  actual  area  of 
each. 

Table  30  described  in  the  previous  section,  rep- 
resents the  summation  of  required  playground  and 
athletic  field  requirements,  determined  by  spot- 
ting of  play  spaces  of  appropriate  size  in  a  pat- 
tern that  will  serve  all  sections  without  excessive 
walking  distance. 

In  order  to  obtain  the  required  small  park  areas 
and  their  estimated  cost,  it  therefore  remained 
only  to  subtract  the  figures  in  Table  30  from  their 
corresponding  items  in  Table  28.    The  results  are 


given  in  Table  33.  No  attempt  has  been  made  to 
"spot"  each  needed  quiet  park  on  a  map,  as  this 
would  have  involved  a  detailed  study  of  poten- 
tially available  sites  far  beyond  the  time  and  re- 
sources of  the  staff.  Table  33  gives  only  the 
borough  totals,  but  more  detailed  figures  for  each 
neighborhood  can  readily  be  tabulated  from  the 
staff  records.  These  will  give,  in  effect,  the  proper 
apportionment  of  each  of  the  circular  spots  on  Fig. 
15,  as  between  quiet  parks,  playgrounds,  and  ath- 
letic fields. 

Referring  again  to  Table  33,  it  will  be  noted 
that  the  area  needed  for  new  quiet  parks  in  Brook- 
lyn exceeds  the  indicated  needs  of  the  four  other 
boroughs  combined.  This  is  but  another  instance 
of  rapid  population  growth  having  taken  place  over 
the  years,  without  sufficient  attention  being  given 
to  the  progressive  need  for  park  area. 

The  quiet  park  program  totals  roughly  $171,- 
841,000,  of  which  nearly  97  percent  represents 
cost  of  acquisition  as  distinct  from  development. 

In  many  cases,  small  parks  designed  for  re- 
laxation and  breathing  space  can  be  provided  at 
the  same  location  as  a  needed  playground.  This 
would  be  in  line  with  the  general  practice  up  to 
recent  years  of  correcting  the  shortage  of  play- 
grounds almost  exclusively  by  carving  new  ones 
out  of  established  parks.  This  is  not  however 
the  most  desirable  solution,  as  a  noisy  playground 
with  apparatus  designed  for  young  children  is  in- 
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compatible  with  the  atmosphere  of  restfulness 
that  should  be  emphasized  in  parks  that  are  to 
be  used  primarily  by  adults  in  search  of  quiet, 
and  by  mothers  with  infants  at  the  baby  car- 
riage age.  The  newer  playgrounds,  by  contrast, 
have  more  frequently  been  acquired  and  de- 
veloped solely  for  active  recreation,  and  have  none 
of  the  attributes  of  formal  parks. 

Private  Park  and  Playground  Areas 

There  is  reason  for  hoping  that  future  private 
construction  will  make  some  provision  for  chil- 
dren's play  space  and  landscaped  areas  with  all 
the  attributes  of  quiet  parks.  This  is  possible  in 
any  large-scale  housing  project,  provided  that  the 
buildings  do  not  cover  too  large  a  proportion  of 
the  land.  Unquestionably  the  excellent  example 
set  by  publicly  financed  housing  projects  such  as 
Williamsburg  is  exercising  a  strong  influence  on 
private  builders.  Recent  trends  all  point  to  a 
realization  of  the  importance  of  adequate  open 
space  in  apartment  developments.  This  new  era 
is  evidenced  by  the  liberal  open  space  provided 
in  the  plans  for  the  Metropolitan  Housing  Proj- 
ect in  The  Bronx,  with  its  building  coverage  of 
30  percent  and  its  large  open  areas  for  land- 
scaped park-like  spaces  and  active  recreation.  It 
is  perhaps  not  too  much  to  say  that  the  time  is 
near  at  hand  when  open  space  suitable  to  the 
needs  of  tenants  will  be  provided  by  the  owner, 
practically  as  a  matter  of  course,  in  order  that 
his  apartments  may  have  an  equal  footing  in  a 
competitive  market. 

In  other  cities  it  is  already  common  practice 
for  real  estate  developers  to  set  aside  a  part  of 
their  sub-divisions  for  park  use,  and  then  to  dedi- 
cate these  park  sites  to  the  city  free  and  clear 
and  without  compensation.  This  is  no  gesture  of 
philanthropy,  but  rather  the  practical  expression 
of  sound  business  acumen.    It  assures  for  these 


new  neighborhoods  a  degree  of  permanent  at- 
tractiveness and  amenity  that  cannot  otherwise  be 
achieved. 

To  the  extent  that  new  residential  areas  pro- 
vide their  own  quiet  parks  and  playgrounds  as 
an  intrinsic  feature  of  their  plans,  the  need  for 
public  action  to  remedy  park  deficiencies  will  be 
lessened.  For  obvious  reasons,  the  park  needs 
that  are  presented  statistically  in  this  report  can- 
not be  tempered  by  quantitative  estimates  of  the 
potentialities  of  integral  park  space  being  sup- 
plied in  private  developments.  That  such  space 
is  being  supplied  in  increasing  degree  is,  however, 
an  encouraging  sign  of  the  times. 

Additional  Large  Parks 

The  question  of  the  extent  to  which  additional 
parks  of  large  area  should  be  added  to  the  present 
system  cannot  readily  be  evaluated  by  the  meth- 
ods applied  to  the  small  park  and  play  space 
problem.  A  large  park  with  its  wide  range  of 
facilities  and  attractions  brings  people  from  long 
distances  and  has  no  definable  area  of  influence. 
The  staff  has  studied  the  distribution  of  existing 
large  parks  and  suggests  that  additions  should  be 
made  at  strategic  locations,  whenever  finances  per- 
mit and  outstanding  opportunities  for  land  ac- 
quisition offer  themselves. 

A  list  of  recommendations  was  made  available 
to  the  Planning  Committee  by  the  Regional  Plan 
Association.  This  list  is  given  in  Table  34.  It 
should  not  be  construed  as  bearing  the  endorse- 
ment of  the  Planning  Committee  or  its  staff,  but 
is  believed  nevertheless  to  present  a  well  rounded 
group  of  proposals,  manifestly  in  line  with  the 
needs  of  the  situation  and  the  evolving  pattern 
of  the  city  that  a  well-considered  Master  Plan 
should  be  able  to  bring  to  reality. 

An  analysis  of  the  Regional  Plan  recommenda- 
tions was  made  by  the  staff  in  order  to  show 
what  the  program  involves  in  terms  of  land  areas 


TABLE  31 

Percent  Distribution  of  Required  Additional  Playground  and  Athletic  Field  Area  by  Boroughs 

Borough 

Playgrounds 

Athletic  Fields 

Playgrounds  plus 
Athletic  Fields 

Manhattan 

Bronx 

Brooklyn 

Queens 

Richmond 

8.S 
11.8 
27.5 
38.4 
13.8 

24.4 
21.9 
41.S 
12.2 

6.6 
14.5 
26.4 
39.1 
13.4 

New  York  City 

100.0 

100.0 

100.0 
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and  probable  acquisition  and  development  costs. 
The  cost  figures  (see  Table  34)  were  arrived  at 
by  the  same  process  used  for  determining  the 
cost  of  small  parks.  The  25  recommended  large 
parks  have  a  combined  area  of  5,204  acres. 

They  range  in  size  from  13  acres  for  a  park  at 
Baxter  Creek  Inlet  to  924  acres  for  a  proposed 
park  in  the  Jamaica  Bay  area.  The  locations  of 
all  these  large  parks  are  cross-hatched  on  the 
maps  reproduced  in  Figure  16.  It  will  be  noted 
that  for  the  most  part  they  are  situated  in  out- 
lying locations.  The  total  cost  of  carrying  out  this 
program  is  estimated  to  aggregate  $59,472,000. 
Because  the  land  involved  is  relatively  cheap,  the 
cost  of  development  becomes  a  much  larger  pro- 
portionate item  than  in  the  case  of  small  parks 
and  playgrounds.  It  represents  $26,020,000,  or 
43.5  percent  of  the  total,  while  acquisition  accounts 
for  56.5  percent.  Two  of  the  recommended  large 
park  sites  are  already  in  public  ownership  and  thus 
involve  no  expense  for  acquisition,  while  5  other 
sites  are  partially  publicly  owned. 

It  is  believed  that  the  Regional  Plan  proposals 
merit  serious  consideration,  although  so  ambitious 
a  program  will  require  many  years  to  carry  out, 
because  it  cannot  well  be  financed  at  the  expense 
of  other  park  and  playground  needs. 

RECOMMENDED  PARK  PROGRAM 

It  became  clear  to  the  staff  that  the  scope  of 
the  park  problem,  as  tabulated  and  described  in 
the  foregoing  sections  of  this  report,  exceeds  any 
reasonable  probability  of  near-term  financing. 
This  did  not  deter  the  staff  from  going  through 
the  task  of  presenting  the  full  magnitude  of  the 
need.  In  no  other  way  is  it  possible  to  bring 
home  to  the  people  the  importance  of  the  prob- 
lem and  the  extent  to  which  it  was  neglected  dur- 
ing the  long  years  of  the  city's  growth.  Much 
has  been  done  since  1933  to  make  up  for  lost 
time,  but  New  York  has  grown  so  great  that  no 


complete  solution  of  the  whole  park  program  can 
now  be  achieved  other  than  as  a  long  and  gradual 
process.  It  is  important  at  this  time  that  the 
people  should  realize  what  the  City  of  New  York 
ought  to  have  in  the  way  of  parks  and  play- 
grounds, so  that  they  may  be  able  to  look  forward 
with  clearer  sight  and  greater  vision.  Lack  of 
foresight  in  the  provision  of  parks  in  the  past  has 
been  tragic,  they  contribute  so  much  to  the  health 
and  welfare  of  the  youth  of  the  city.  Remedy- 
ing of  defects,  now  so  well  under  way,  involves 
acquisition  of  large  tracts  of  land  that  once  were 
cheap  but  now  are  high  in  cost.  However,  con- 
trary to  the  general  belief  of  many  officials  and 
private  citizens,  the  problem  is  by  no  means  in- 
soluble. 

After  completing  the  study  of  park  require- 
ments and  estimated  costs,  it  was  necessary  to 
adjust  the  program  to  the  city's  indicated  fi- 
nancial resources,  without  prejudice  to  other  essen- 
tial public  improvements.  Careful  analysis  of  the 
situation  led  to  the  conclusion  that  it  would  be 
better  to  spread  the  relatively  large  program  for 
park  acquisition  over  a  long  term  of  years,  since 
immediate  resources  are  less  than  they  are  antici- 
pated to  be  in  the  future.  This  means,  in  es- 
sence, a  long  period  of  gradual  progress  in  curing 
park  deficiencies  rather  than  any  immediate  but 
partial  solution. 

Table  35  summarizes  the  recommendations  of 
the  staff  for  acquisition  of  additional  park  and 
play  space  area,  and  also  includes  the  Regional 
Plan  Association's  proposals  for  large  parks.  The 
total  area  figures  for  playgrounds  and  athletic 
fields,  quiet  parks  and  large  parks  given  in  Table 
35  are  tabulated  separately  in  Tables  30,  33  and 
34  respectively.  The  summation  of  cost  figures 
will  be  found  in  Table  36. 

It  should  be  noted  that  the  recommended  park 
program  does  not  provide  for  future  parkways. 
Parkways,  though  legally  the  same  as  parks,  par- 


TABLE  n 

Additional  Playground  and  Athletic  Field  Requirements  an  Acres 
Per  100,000  Ultimate  Population,  by  Boroughs 

Note:   See  Table  38  for  Estimates  of  Ultimate  Population 

Borough 

Playgrounds 

Athletic  Fields 

Playgrounds  plus 
Athletic  Fields 

Manhattan 

7.6 

7.6 

Bronx 

9.0 

S.O 

14.0 

Brooklyn 

12.4 

2.7 

15.1 

Queens 

30.4 

9.0 

39.4 

Richmond 

61.9 

14.9 

76.8 

New  York 

City 

16.3 

4.5 

20.8 
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take  of  the  nature  of  highways.  The  staff  there- 
fore included  the  costs  of  suggested  parkway 
projects  in  the  highway  program.  Development 
of  the  marginal  area  of  new  parkway  property  as 
quiet  park  and  play  space  would  moderately  re- 
duce the  area  and  cost  requirements  for  separate 
small  parks  and  playgrounds,  indicated  by  the 
statistics  in  this  report. 

Referring  to  Table  35  it  will  be  noted  that  the 
entire  park  program  involves  the  acquisition  of 
7,839  acres.  This  of  course,  excludes  the  348 
acres  of  playgrounds  and  athletic  fields  to  be  de- 
veloped within  existing  parks  (Table  30).  Table 
36  shows  that  the  total  cost  for  acquisition  and 
development  adds  up  to  $418,814,000. 

Comparative  study  of  needed  expenditures  for 
other  improvements  —  schools,  libraries,  sewers, 
water  supply,  transit,  etc.,  —  indicated  that  this 
total  for  parks  could  be  undertaken  as  a  3  2 -year 
program. 

An  appropriate  allowance  for  capital  deprecia- 
tion and  replacement  of  equipment  and  landscape 
features,  both  in  existing  parks  and  in  new  parks 
to  be  acquired,  must  be  included  when  the  park 
recommendations  are  set  up  as  a  long-term  im- 
provement program.  On  the  basis  of  past  experi- 
ence, 2.5  percent  per  annum  was  assumed  ample 
for  this  purpose.  Application  of  this  allowance  to 
the  present  value  of  depreciating  items  in  the  ex- 
isting park  system  and  in  the  contemplated  park 
acquisitions,  gives  roughly  $67,000,000  as  the  total 
of  the  depreciation  and  replacement  cost  during  the 
32  years  of  the  program.  The  aggregate  amount 
of  the  park  program  thus  becomes  $485,654,000, 
which  is  recommended  for  financing  over  the  years 
1939  to  1970  inclusive,  in  part  from  capital  budget 
funds  and  in  part  by  local,  borough  and  city-wide 
assessments. 

Reference  should  be  made  to  the  "Program  For 
Improvements",  Volume  III  of  this  series  of  re- 
ports, for  the  division  of  financing  between  the 
capital  program  and  the  assessable  schedule,  and 


for  the  detailed  apportionment  of  each  phase  over 
the  three  6-year  periods,  1939-1944,  1945-1950  and 
1951-1956.  It  suffices  in  this  report  to  abstract 
the  significant  totals,  which  are  given  in  Table  37. 

REVIEW  OF  PARK  PROGRAM 

If  the  city  carries  out  the  recommended  park 
program,  involving  as  it  does  a  very  large  aggre- 
gate cost,  how  will  its  ultimate  park  system  conv- 
pare  with  that  which  the  city  has  today?  The 
statistical  answer  to  this  question  is  given  in  Table 
38  where  parallel  columns  present  the  figures  for 
existing  and  ultimate  park  area,  parks  per  100,000 
population,  and  percent  of  each  borough  devoted 
to  park  land. 

The  total  park  area  would  be  increased  from 
18,835  acres  (January  1,  1938)  to  26,674  acres, 
most  of  the  additional  land  being  in  Brooklyn  and 
Queens.  The  park  area  per  100,000  population 
would  change  but  little,  increasing  from  274  to  290 
acres.  Thus  the  new  parks  estimated  to  be  re- 
quired would  hardly  more  than  keep  even  with 
population  growth.  They  would  however  be  dis- 
tributed in  such  a  way  as  to  serve  primarily  those 
areas  that  are  now  deficient  in  park  facilities.  In 
The  Bronx,  with  its  liberal  area  of  existing  parks, 
the  ultimate  acreage  per  100,000  population  would 
actually  be  materially  less  than  at  present,  despite 
a  moderate  increase  in  total  park  acreage. 

The  proportion  of  gross  city  area  devoted  to 
parks  would  rise  from  9.5  percent  to  13.5  per- 
cent, with  the  largest  increments  in  Brooklyn  and 
Queens,  the  latter  changing  from  only  6.5  up  to 
11.2  percent. 

It  would  be  a  mistake  to  appraise  the  recom- 
mended ultimate  park  system  solely  in  terms  of 
acres  and  dollars,  important  as  it  is  to  face  the 
question  of  costs,  and  to  maintain  a  businesslike 
attitude  toward  every  problem  that  involves  the 
expenditure  of  public  funds.  Let  us  take  time  also 
to  appraise  the  results  that  can  be  achieved,  in 


TABLE  33 

Summary  of  Additional  Small  Park  Requirements  by  Boroughs,  with  Estimated  Costs 

Cost  to  Acquire 

Development 

Total 

Borough 

Acres 

@  $5,000  per  acre 

Cost 

Manhattan 

40.39 

$  12,085,000 

$  202,000 

$  12,287,000 

Bronx 

202.99 

37,898,000 

1,015,000 

38,913,000 

Brooklyn 

674.SS 

109,142,000 

3,373,000 

112,515,000 

Queens 

114.27 

6,833,000 

571,000 

7,404,000 

Richmond 

34.40 

550,000 

172,000 

722,000 

New  York  City 

1/366.60 

$166,508,000 

$5,333,000 

$171,841,000 
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TABLE  34 

Summary  of  Additional  Large  Park  Requirements  Proposed  by  Regional  Plan  Association, 

with  Estimated  Costs  Prepared  by  Planning  Committee  Staff 

Park 

Approximate 

Cost  of 

Development 

Borough 

Location 

Area  in 

Assessed 

Acquisition 

Cost®  $5,0UU 

Total  Cost 

No. 

Acres 

Value  of  Land 

(value  x  1.3) 

per  acre 

Manhattan 

2 

Corlears  Hook  Park  Extension 

40 

$3,602,000 

$4,682,000* 

$200,000 

$4,882,000 

TotaJ  

40 

3,602,000 

4,682,000* 

200,000 

4382,000 

4 

East  Bronx  Park  Extension 

304 

2,384,000 

3,100,000 

1,520,000 

4,620,000 

Bronx 

S 

Baxter  Creek  Inlet 

13 

91,000 

118,000 

65,000 

183,000 

6 

East  Shore  of  The  Bronx 

333 

571,000 

742,000* 

1,665,000 

2,407,000 

Total.  .  . 

6S0 

3,046,000 

3,960,000 

3,250,000 

7,210,000 

Queens 

7 

East  Shore  of  Flushing  Bay 

110 

445,000 

579,000* 

550,000 

1,129,000 

8 

Chisholm  Park  Extension 

98 

512,000 

666,000 

490,000 

1,156,000 

9A 

Park  at  Whitestone  Bridge 

Approach 

39 

340,000 

442,000 

195,000 

637,000 

9B 

Little  Bay 

113 

1,624,000 

2,111,000 

565,000 

2,676,000 

9C 

Willets  Point 

164 

1,143:000 

1,486,000 

820  000 

2,306,000 

9D 

Little  Neck  Bay 

132 

1,610,000 

2,093,000 

660,000 

2,753,000 

11 

Park  Adjacent  to  Mount  Zion 

Cemetery 

32 

753,000 

979,000 

160,000 

1,139,000 

12 

Juniper  Valley  Park  Extension 

98 

640,000 

832,000 

490,000 

1,322,000 

13 

Aqueduct  Race  Track 

102 

1,111,000 

1,444,000 

510,000 

1,954,000 

14 

East  Jamaica  Bay 

924 

2,415,000 

3,140,000 

4,620,000 

7,760,000 

IS 

Islands  of  Jamaica  Bay 

S42 

City  Owned 

City  Owned 

2,710,000 

2,710,000 

16 

Rockaway  Point 

185 

1,536,000 

1,997,000 

925,000 

2,922,000 

Total    . . 

2,539 

12,129,000 

15,769,000 

12,695,000 

28,464,000 

Brooklyn 

17 

Spring  Brook. 

565 

1,015,000 

1,320,000* 

2,825,000 

4,145,000 

18 

Canarsie  Park  Extension 

119 

City  Owned 

City  Owned 

595,000 

595,000 

in 

iy 

Gravesend  Bay  and  North  of 

Coney  Island  Creek 

732 

1,170,000 

1,521,000* 

3,660,000 

5,181,000 

20 

Flpfhn^Vi  Watpr  Pfimriflnv 

L    III  I  I  'U.   11       H  iU  I   1  VUli'L'AllJ' 

Property 

34 

148,000 

192,000 

170,000 

362,000 

Total .... 

1,450 

2,333,000 

3,033,000 

7,250,000 

10,283,000 

Richmond 

21 

Park  at  Approach  to 

Narrows  Crossing 

94 

1,638,000 

2,129,000 

470,000 

2,599,000 

23 

Extension  of  New  Springville 

and  Willow  Brook  Park 

211 

2 ,532,000 

3,292,000 

1,055,000 

4,347,000 

25 

Extension  of  Marine  Park 

76 

30,000 

39,000 

380,000 

419,000 

26 

Richmond  Valley 

79 

344,000 

447,000 

395,000 

842,000 

27 

Ward  Point 

65 

78,000 

101,000 

325,000 

426,000 

Total . . . . 

525 

4,622,000 

6,008,000 

2,625,000 

8,633,000 

GRAND  TOTAL                  New  York  City 

5,204 

23,399,000 

33,452,000 

26,020,000 

59„472,000 

Note:    *Denotes  cost  of  portion  to  be  acquired;  balance  is  already  city  owned 

p  ,  -j  2 —  1  acre  City  Owned  17 — 150  acres  City  Owned  6 — 264  acres  City  Owned 
rark  jno.    7_   4  acres  City  owned     19—  57  acres  City  Owned 
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TABLE  35 

Recapitulation  of  Additional  Park,  Playground  and  Athletic  Field  Areas  Required  in  Acres, 
Including  Regional  Plan  Association  Proposals  for  Large  Parks 

Borough 

Playgrounds 

Athletic 
Fields 

Small 
Parks 

Large  Parks 
(Regional  Plan 
Association) 

Total 

Manhattan 

61.71 

40.39 

40 

142.1 

Bronx 

147.21 

70.00 

202.99 

650 

1,070.2 

Brooklyn 

360.05 

90.00 

674.55 

1,450 

2,574.6 

Queens 

519.33 

130.00 

114.27 

2,539 

3,302.6 

Richmond 

140.00 

50.00 

34.40 

525 

749.4 

New  York  City 

1,228.30 

340.00 

1,066.60 

5,204 

7,838.9 

TABLE  36 

Total  Costs  of  Recommended  Program  by  Boroughs,  Figures  in  Thousands  of  Dollars 

Borough 

Playgrounds 

Athletic 
Fields 

Small 

Parks 

Large 
Parks 

Total 

Manhattan 

Bronx 

Brooklyn 

Queens 

Richmond 

19,358 
28,727 
61,159 
35,103 
3,693 

13,690 
15,327 
9,219 
1,225 

12,287 
38,913 
112,515 

7,404 
722 

4,882 
7,210 
10,283 
28,464 

8,633 

36,527 
88,540 
199,284 
80,190 
14,273 

New  York  City 

148,040 

39,461 

171,841 

59,472 

418,814 

their  relation  to  a  pattern  for  better  living  in  the 
City  of  New  York. 

By  carrying  out  the  program  envisaged  in  this 
report,  our  city  would  ultimately  have  a  play- 
ground, an  athletic  field  and  a  small  park  within 
reasonable  walking  distance  of  every  home,  except 
in  Manhattan  where  additional  athletic  fields  may 
not  be  practicable,  in  view  of  the  high  cost  of 
land.  In  the  course  of  time,  however,  the  exten- 
sive rebuilding  of  substandard  areas  in  Manhattan 
with  new  large  scale  housing,  may  be  expected  to 
provide  the  play  and  other  open  space  needed  for 
good  living  conditions.  The  new  facilities  included 
in  the  foregoing  program  would  be  of  sufficient 
though  by  no  means  over-liberal  size.  There  would 
also  be  extensive  additions  to  the  system  of  large 
parks,  so  that  travel  distance  would  be  reduced 
and  the  present  parks  less  crowded.  These  objec- 
tives are  a  far  cry  from  Utopian  conceptions,  and 
can  in  no  sense  be  construed  as  the  products  of  a 
perfectionist  philosophy.      In  point  of  fact,  the 


TABLE  37 

Recommended  Distribution  of  Park  Program  Cost 
by  Groups  of  Years,  1939-1970 

Period 

Recommended  Total 
Expenditures  for 
Park  Program 

1939  to  1944  incl. 

$  88,080.000 

1945  to  1950  " 

89,610,000 

1951  to  1956  " 

91,140,000 

Total,  18  years 

268.830,000 

Balance,  1957-1970  incl. 

216,824.000 

Grand  Total 

$485,654,000 

recommended  program  would  fall  a  long  way  short 
of  ideal  conditions.  Nevertheless,  it  would  give  a 
degree  of  park  adequacy  far  greater  than  anything 
New  York  City  has  ever  known,  and  by  the  same 
token,  far  greater  than  all  but  a  few  outstanding 
cities  have  been  able  to  achieve. 
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TABLE  38 

Present  and  Proposed  Ultimate  Park  Areas  including  Playgrounds  and  Athletic  Fields 


Park  Area  per 

Percent  of 

Borough 

Borough 

Ultimate 

Park 

Area 

100,000  Population 

Area  in  Parks 

Area 

Population 

Existing 

Ultimate 

Existing 

Ultimate 

Existing 

Ultimate 

Manhattan 

14,211 

1.678  000 

2,520 

2,662 

146 

157 

17.7 

18.7 

Bronx 

27,351 

1,987,000 

5,159 

6,229 

400 

314 

18.9 

22.8 

Brooklyn 

47,660 

3,327,000 

3,786 

6,361 

149 

191 

8.0 

13.4 

Queens 

70,370 

1,900,000 

4,589 

7,892 

400 

415 

6.5 

11.2 

Richmond 

38,738 

335,000 

2,781 

3,530 

1,735 

1,052 

7.2 

9.1 

New  York  City 

198330 

9,227,000 

18,835 

26,674 

274 

290 

9.5 

13.5 
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Rapid  Transit 


INTRODUCTION 


THE  PRESENT  SYSTEM 


In  1936,  the  Mayor's  Committee  on  City  Plan- 
ning proposed  that  the  WPA  undertake,  as  part 
of  a  general  city  planning  study,  an  investigation 
of  "Means  of  Communication,"  including  Streets 
and  Highways,  Railroads,  Street  Cars  and  Motor 
Buses,  Rapid  Transit,  Waterways,  and  Airways. 
Limitations  of  staff  and  time,  however,  made  it 
possible  to  carry  out  only  two  of  these  investiga- 
tions, i.  e.,  Highways,  which  is  discussed  in  the 
first  chapter  of  this  Volume,  and  Rapid  Transit. 
Surface  transit  has  only  been  touched  upon  in  its  re- 
lationship to  total  and  rapid  transit  traffic  volume. 

The  primary  function  of  a  transit  system  is  to 
provide  convenient  transportation  of  people  be- 
tween their  homes  and  places  of  work,  within 
reasonable  travel  time,  and  to  facilitate  movement 
between  focal  points1  in  order  to  promote  the  social 
and  economic  life  of  the  city.  In  New  York 
rapid  transit  is  so  requisite  to  mass  transportation 
and  exerts  such  tremendous  influence  upon  city 
growth  that  it  must  be  treated  as  one  of  the  pri- 
mary elements  in  any  comprehensive  study  of  the 
city's  problems. 

Consideration  was  necessarily  given  to  the  in- 
fluence of  transit  in  the  other  city-wide  studies 
conducted  for  the  Mayor's  Committee.  The  Rapid 
Transit  study  proper  is  concerned  with  determin- 
ing the  adequacy  of  service  on  lines  existing  and 
under  construction,  as  well  as  the  additional  tran- 
sit facilities  that  would  be  required  in  the  future 
by  the  population  distribution  indicated  by  the 
Residential  Area  Study  assuming  that  no  substan- 
tial shift  in  working  centers  occurred.  This  study 
considers  only  those  rapid  transit  lines  charging  a 
five-cent  fare  or  the  construction  of  which,  in 
whole  or  in  part,  has  been  paid  from  city  funds. (14) 


There  are  four  Rapid  Transit  Systems:  the  In- 
terborough;  the  Manhattan  Elevated;  the  Brook- 
lyn-Manhattan; and  the  Independent,  which  is  op- 
erated by  the  city.  Since  the  Interborough  Sub- 
way and  the  Manhattan  Elevated  are  operated  by 
the  I.  R.  T.,  this  report  generally  refers  to  the  lines 
of  the  three  operating  systems  as  the  I.  R.  T., 
B.  M.  T.,  and  the  Independent.  The  routes  of  these 
systems  are  delineated  on  Figure  17  according  to 
operating  agency,  and  the  structure  of  each  line  is 
indicated  as  subway  or  elevated.  (Demolition  of 
the  6th  Avenue  El  was  completed  during  1939). 

Extensive  studies  by  the  Regional  Plan  of  New 
York  and  Environs,  and  the  Board  of  Transpor- 
tation, indicate  that  rapid  transit  "serves"  an  area 
extending  one-half  mile  on  either  side  of  each  line. 
The  area  served  is  shown  on  Figure  17  by  a  thin 
line  paralleling  each  route.  The  staff  of  the  Mayor's 
Committee  estimates  that  the  area  served  by  tran- 
sit accounts  for  more  than  32  percent  of  the  gross 
area  of  New  York  City.  This  estimate  indicates 
that  practically  all  Manhattan,  43  percent  of  The 
Bronx,  57  percent  of  Brooklyn  and  20  percent  of 
Queens  lie  within  the  area  served.  Since  Richmond 
has  no  rapid  transit  connections  direct  to  the  other 
boroughs,  it  is  not  "served"  by  transit. 

Population  Served 

The  Board  of  Transportation  has  analyzed  the 
decennial  population  census  to  determine  the  num- 
ber of  persons  living  in  the  area  served  by  rapid 
transit.  Comparing  the  resulting  figures  with  the 
population  of  the  entire  city,  the  staff  found  that 
since  1900  over  four-fifths  of  the  city's  inhabitants 


(14)  This  study  was  completed  in  1938  and  the  original  re- 
port was  drafted   in  January,  1939. 


TABLE  39 

Population  Served  by  Rapid  Transit 
(Data  from  the  Board  of  Transportation) 

Year 

Population 
in  Area  Served 

Population  of  Entire  City 

Population 

of  4  Boroughs  - 

Total 

%  in  Area 
Served 

Total 

%  in  Area 
Served 

1900 

2,761,344 

3,437,202 

80 

3,370,181 

82 

1910 

3,961,342 

4,766,883 

83 

4,680,914 

85 

1920 

4,933,347 

5,620,048 

87 

5,503,517 

90 

1930 

5,752,738 

6,930,446 

83 

6,772,100 

85 

Page  83 


have  lived  within  one-half  mile  of  rapid  transit 
lines.  Since  Richmond  was  omitted  from  this 
study,  it  is  more  pertinent  to  compare  the  number 
of  people  served  with  the  residential  population  of 
the  four  boroughs  provided  with  rapid  transit. 
Table  39  shows  that  the  proportion  of  the  popu- 
lation living  within  one-half  mile  of  transit  lines 
in  Manhattan,  Bronx,  Brooklyn  and  Queens  has 
risen  from  82  percent  in  1900  to  90  percent  in 
1920,  but  stood  at  85  percent  in  1930. 

The  influence  of  rapid  transit  upon  the  develop- 
ment of  the  city  is  also  evident  in  the  greater  con- 
centration of  population  within  the  area  served  by 
rapid  transit.  Analyses  of  the  Federal  census  by 
the  Board  of  Transportation  show  that  the  density 
of  population  in  the  one-half  mile  zone  on  either 
side  of  subway  lines  is  generally  greater  than,  and 
in  the  case  of  some  lines  more  than  triple  the  aver- 
age density  for  the  boroughs.  As  might  be  expect- 
ed, the  average  density  of  population  within  the 
area  served,  as  compared  with  the  average  popu- 
lation density  of  the  borough,  varies  as  between 
individual  lines  and  between  the  boroughs.  How- 
ever, the  figures  in  Table  40  are  representative  and 
illustrate  the  heavier  concentration  of  population 
living  within  the  area  served  by  rapid  transit.  Al- 
though the  7th  Avenue  I.  R.  T.  Subway  in  Man- 
hattan traverses  areas  served  by  other  lines,  it  is 
interesting  to  note  that  the  density  of  population 
within  one-half  mile  had  increased  from  about  1.5 
in  1910  to  over  2  times  the  average  density  of  the 
borough  by  1930.  Table  40  shows  an  even  greater 
relative  concentration  adjacent  to  the  3rd  Avenue 
Elevated  in  The  Bronx,  but  here  again  there  is 


some  overlapping  of  the  half-mile  zone  with  the 
areas  served  by  other  lines,  as  is  also  the  case  with 
the  Myrtle  Avenue  line  in  Brooklyn.  The  area 
served  by  the  Flushing  line  in  Queens  is  almost 
free  of  overlapping  (the  Independent  Subway  was 
not  in  operation  in  1930)  and  the  density  of  pop- 
ulation in  the  one-half  mile  zone  has  been  over 
2  times  the  average  density  for  the  entire  borough 
since  1920. 

Concentration  of  Working  Population 

The  1934  Real  Property  Inventory  enumerated, 
among  other  things,  the  Daytime  Population,  which 
is  defined  as  the  persons  regularly  working  in  a 
structure  or  an  area,  regardless  of  place  of  resi- 
dence. Since  it  does  not  include  transients  in  ho- 
tels, children  in  schools,  nor  visitors  to  office  build- 
ings, the  Daytime  Population  is  practically  the 
same  as  permanent  "working"  population. 

The  1934  "Working"  Daytime  Population  of 
New  York  City  was  reported  as  in  excess  of 
2,140,000  of  which  70  percent  was  found  in  Man- 
hattan, about  5  percent  in  The  Bronx,  17  percent 
in  Brooklyn,  and  6  percent  in  Queens.  An  analysis 
of  the  Real  Property  Inventory  material  reveals 
that  there  were  1,257,100  persons  working  in  Man- 
hattan south  of  60th  Street,  or  nearly  59  percent 
of  the  total  Daytime  Population.  Unfortunately 
it  is  not  practicable  to  reproduce  in  this  report  the 
color  map,  prepared  by  the  Mayor's  Committee 
staff,  which  indicates  the  working  population  of 
each  block  in  the  city.  This  map  graphically 
shows  that  there  are  no  concentrations  of  working 
population  elsewhere  in  the  city  comparable  with 


TABLE 

40 

Population  Density  Within  T/2  Mile  of  Rapid  Transit  Lines 

(Data  from  the  Board 

of  Transportation) 

Population  Densities  by  Years 

Line  and  Borough 

1920 

1930 

1900 

1910 

7th  Ave.  I.  R.  T.— Manhattan 

* 

244 

284 

274 

Average  Density  in  Manhattan 

130 

164 

161 

131 

3rd  Ave.  Elevated — Bronx 

54 

102 

129 

148 

Average  Density  in  the  Bronx 

7 

16 

27 

46 

Myrtle  Ave.  Line — Brooklyn 

116 

132 

143 

133 

Average  Density  in  Brooklyn 

24 

34 

42 

54 

Flushing  Line — Queens 

* 

14 

35 

Average  Density  in  Queens 

2 

4 

7 

15 

*Line  not  operating  at  time 
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the  great  number  of  workers  south  of  60th  Street 
in  Manhattan. 

Although  the  place  of  residence  and  the  place 
of  work  were  not  tabulated  by  the  Real  Property 
Inventory,  the  Regional  Plan  report  on  "Transit 
and  Transportation"  containing  estimates  of  the 
origin  of  persons  entering  Manhattan  south  of  59th 
Street  on  a  typical  business  day  in  1924,  suggests 
that  about  11  percent  probably  came  from  New 
Jersey;  about  39  percent  from  Brooklyn,  Queens 
and  Long  Island;  some  48  percent  from  north  Man- 
hattan, The  Bronx  and  Westchester;  and  1.4  per- 
cent from  Richmond.  This  study  also  indicates 
that  nearly  one-half  of  these  people,  including  tran- 
sients, entered  Manhattan  below  59th  Street  by 
rapid  transit  lines;  also  that  transients  combined 
with  residents  of  lower  Manhattan  accounted  for 
nearly  one-third  of  the  total  Daytime  Population. 

If  we  disregard  various  factors,  which,  due  to 
changed  conditions  would  probably  alter  the  1924 
figures,  and  apply  these  Regional  Plan  percentages 
to  the  1934  "Working"  Population,  the  total  Day- 
time Population  (including  transients,  school  chil- 
dren and  residents)  of  Manhattan  south  of  60th 
Street  would  total  1,885,000  persons  of  which  some 
940,000  may  be  assumed  to  have  used  rapid  transit 
lines  to  reach  their  destinations.  Since  1934  was  a 
"depression  year"  and  there  was  a  larger  propor- 
tion of  persons  residing  in  the  city  outside  of  the 
lower  Manhattan  area  than  in  1924,  it  might  be 
expected  that  an  even  greater  number  of  the  1934 
working  population  came  into  Manhattan  south  of 
60th  Street  via  Rapid  Transit  than  the  940,000 
suggested  above;  and  such  seems  to  be  the  case  as 
wiQl  be  seen  in  this  report. 

RIDING  HABIT 

The  riding  habit  of  the  population  is  an  index 
to  past  and  current  trends  in  the  use  of  transpor- 
tation facilities,  and  it  furnishes  a  basis  for  esti- 
mating the  future  traffic  that  may  be  expected  from 
a  given  population.  As  employed  in  this  report, 
the  riding  habit  means  the  number  of  rides  or  paid 
fares  per  capita  per  year,  and  was  ascertained  from 
annual  paid  fares  as  reported  by  the  New  York 
Transit  Commission,  and  the  population  figures  for 
New  York  City  as  given  in  the  Mayor's  Committee 
Population  Study. 

Although  transit  traffic  in  New  York  City  re- 
sults from  transients  and  commuters  as  well  as  resi- 
dents, only  the  population  of  the  city  was  consid- 
ered in  determining  the  riding  habit.  The  traffic 
on  the  Hudson  Tubes  was  omitted  since  this  study 
was  primarily  concerned  with  the  needs  for  transit 
service  within  the  city  that  may  be  reflected  in 
future  capital  expenditures. 


Total  fares  per  capita,  both  surface  and  rapid 
transit,  increased  steadily  from  about  45  in  the 
year  1860  to  150  rides  per  capita  in  1880,  and  con- 
tinued with  minor  fluctuations  to  a  peak  of  460 
rides  in  1929.  As  shown  by  Figure  18,  the  recent 
depression  is  reflected  in  the  drop  of  this  riding 
habit  curve  during  the  period  1930-1937. 

The  data  upon  which  this  chart  is  based  are 
available  only  for  the  years  of  the  decennial  Fed- 
eral census  prior  to  1900,  hence  the  openings  of  the 
first  elevated  railway  in  1871  is  not  reflected  until 
1880.  Since  1900  the  rapid  growth  in  riding  habits 
has  been  mainly  due  to  the  rate  of  increase  of 
fares  per  capita  on  rapid  transit  lines.  While  sur- 
face transit  experienced  a  steady  per  capita  growth 
prior  to  1900,  the  riding  habit  curve  has  not 
shown  a  consistent  tendency  to  increase  since  then. 

Rapid  transit  tra ffic  did  not  commence  to  exceed 
the  volume  on  surface  lines  until  1917  when  fares 
were  about  185  per  capita  out  of  a  total  of  some 
350  fares  on  all  facilities.  Thereafter  the  rapid 
transit  riding  habit  grew  to  a  peak  of  297  fares 
per  capita  in  1929,  but  declined  during  the  de- 
pression and  had  returned  to  only  250  in  1937. 

The  total  annual  paid  fares,  shown  on  Figure  19, 
increased  from  50  million  in  1860  to  more  than  3 
billion  in  1930  and  despite  the  depression  drop, 
were  again  in  excess  of  3  billion  in  1936  and  1937. 
Since  1925  when  the  ratio  was  about  61  percent, 
rapid  transit  carried  a  larger  proportion  of  total 
traffic  each  year  until  1933  when  the  ratio  was  67 
percent  of  total  traffic. 

Figure  19  shows  all  surface  traffic  without  dis- 
tinguishing between  street  car  and  motor  bus  riders. 
It  is  interesting  to  note,  however,  that  during  this 
same  period  the  proportion  of  traffic  carried  by 
motor  bus  increased  from  2.6  percent  to  about  6.6 
percent,  while  surface  car  traffic  dropped  from  36.5 
percent  in  1925  to  26.7  percent  in  1933.  The 
recent  extension  of  bus  lines  and  the  substitution 
of  motor  buses  for  surface  cars  is  shown  by  the 
fact  that  20  percent  of  total  traffic  was  carried  by 
buses  in  1937.  At  the  same  time  surface  car  vol- 
ume fell  from  one-quarter  in  1934  to  18  percent 
in  1937  and  rapid  transit  traffic  declined  from  64 
to  61  percent  of  total  paid  fares. 

These  data  indicate  that  since  1933  the  motor 
bus  riding  habit  has  expanded  not  only  at  the  ex- 
pense of  surface  cars  but  of  rapid  transit  lines  as 
well.  In  1925,  however,  the  total  surface  riding 
habit  on  motor  buses  and  street  cars  stood  at  176 
fares  per  capita  but  was  only  154  in  1937,  and  the 
ratio  of  surface  traffic  was  practically  the  same  for 
these  two  years,  namely  39.1  percent  of  total  traffic 
in  1925  and  38.1  percent  in  1937. 
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TABLE 

41 

Monthly  Fares  of  All  Rapid  Transit  Lines 

(Data  from  Transit  Commission  Report — 1936) 

Month 

Fares 

Index 

Month 

Fares 

Index 

January 

164,594,725 

105.2 

July 

136,955,372 

87.S 

February 

157,524,384 

100.7 

August 

137,180,660 

87.7 

March 

169,049,237 

108.9 

September 

145,634,547 

93.1 

April 

162,598,98S 

103.9 

October 

165,102,847 

105.5 

May 

161,633,748 

103.4 

November 

156,777,573 

100.2 

June 

153,984,527 

98.4 

December 

165,553,529 

105.8 

Future  Riding  Habits 

The  staff  did  not  attempt  to  project  the  per 
capita  curves  for  total  nor  for  surface  transit  fares 
because  of  the  variable  factors  involved.  It  would 
seem  that,  among  other  things,  the  comparatively 
short  haul  of  most  surface  traffic  will  probably  re- 
sult in  surface  riding  habits  reaching  a  saturation 
point  in  the  neighborhood  of  170  fares  per  capita. 

It  might  be  contended  that  the  rapid  transit 
riding  habit  will  be  affected  to  some  extent  by  the 
convenience  of  service  offered  in  the  future,  and 
will  relate  to  surface  riding  habits  on  this  basis. 
If,  however,  the  population  distribution  indicated 
by  the  Mayor's  Committee  staff  study  of  the  city's 
future  pattern  is  accepted,  and  it  is  assumed  that 
Manhattan  will  continue  as  the  principal  business 
center  of  the  metropolitan  area,  with  New  York 
maintaining  its  present  relative  position  in  the 
country's  economy,  it  must  be  recognized  that  the 
resulting  demand  for  rapid  transportation  will  pro- 
duce increases  in  rapid  transit  traffic,  provided  that, 
the  facilities  necessary  to  meet  such  demands  exist. 
The  projection  of  the  riding  habit  curve  to  350 
fares  per  capita  in  1970,  Figure  18,  might  be  con- 
sidered too  conservative,  but  it  was  believed  to  be 
a  reasonable  basis  for  estimating  future  rapid  tran- 
sit traffic. 

The  annual  traffic  that  would  result  from  such  a 
rapid  transit  riding  habit,  and  the  estimated  pop- 
ulation of  New  York  City  would  reach  3.2  billion 
fares  by  the  year  1970,  as  indicated  in  Figure  19. 
Obviously  future  economic  conditions  will  cause 
annual  variations  from  this  curve,  probably  similar 
to  past  experience,  but  the  traffic  indicated  for  1970 
provides  a  means  of  measuring  the  need  for  rapid 
transit  service  which  may  be  required  in  the  future, 
assuming  no  fundamental  change  in  the  city's  struc- 
ture. 

VARIATIONS  IN  TRAFFIC 

It  is  a  well  known  fact  that  transit  traffic  volume 
is  subject  to  seasonal,  daily  and  hourly  variations. 


A  brief  consideration  of  these  phenomena  will  il- 
lustrate the  extent  of  such  variations  and  some  of 
the  factors  to  be  dealt  with  in  transportation 
studies. 

Monthly  Traffic 

Although  the  extent  of  monthly  variations  is  not 
necessarily  the  same  from  year  to  year,  the  rela- 
tive divergence  for  each  month  is  approximately 
the  same.  Hence  the  number  of  fares  collected 
during  each  month  of  1936  will  serve  as  a  general 
indication  of  the  seasonal  variation. 

The  average  monthly  traffic  on  all  rapid  transit 
lines  was  156,382,511  during  1936;  the  column 
headed  "Index"  in  Table  41  gives  the  ratio  of 
change  during  each  month  from  this  average  con- 
sidered as  100.  Starting  at  about  105  in  January, 
traffic  builds  up  to  a  peak  of  nearly  109  percent  of 
average  in  March  and  thereafter  declines  to  the 
summer  lows,  reaching  87.5  percent  of  average  in 
July;  by  December  traffic  volume  is  about  the  same 
as  in  January.  It  should  be  noted  that  only  the 
November  volume  equals  the  average;  the  Feb- 
ruary drop  being  more  apparent  than  real,  due  to 
the  shorter  month. 

Daily  Traffic 

While  the  "average  daily  traffic"  approximated 
5,579,000  for  all  rapid  transit  lines  in  1936  (the 
1936  annual  total  paid  fares  divided  by  340  days), 
there  was  considerable  variation  as  between  the 
average  daily  and  the  maximum  day  on  the  various 
lines.  The  following  tabulation  reveals  that  the 
maximum  day  on  some  lines  may  reach  122  per- 
cent of  the  average  daily  traffic,  but  the  maximum 
for  all  lines  is  116  percent  of  the  average. 

The  average  daily  24  hour  traffic  tabulated 
above  is  based  on  340  days.  It  is  a  figure  com- 
monly used  for  statistical  purposes  and  furnishes 
a  means  of  measuring  traffic  volume  under  "nor- 
mal" conditions.    This  tabulation  indicates  that 
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Daily  Rapid  Transit  Traffic 


Average  Maximum 


Line 

Daily  Traffic 

Daily  Traffic 

Ratio 

I.  R.  T.— Subway 

2,395;000 

2,938,425  (Feb.  10) 

122 

I.  R.  T.— Elevated 

632,000 

680,574  (June  1) 

107 

B.  M.  T. 

1,780,000 

1,939,310  (Feb.  3) 

109 

Independent 

772,000 

952,362  (Dec.  21) 

123 

Total 

5,579,000 

6,510,671 

116 

with  the  exception  of  the  I.  R.  T.  Elevated,  the 
maximum  days  for  the  various  companies  gen- 
erally occur  during  the  months  of  heavier  travel. 
Although  it  might  be  desirable  to  use  the  max- 
imum daily  traffic  volume  to  measure  rapid  tran- 
sit service,  this  study  employs  the  average  daily 
as  being  more  representative  of  "normal"  opera- 
tions. 

Hourly  Traffic 

Figures  obtained  from  the  three  operating  com- 
panies showing  the  fare  collections  at  all  stations 
during  each  hour  on  typical  days,  reveal  that  in 
most  cases  the  maximum  traffic  occurs  between 
either  7  to  8  A.  M.  or  8  to  9  A.  M.  Inasmuch 
as  these  figures  represent  hourly  traffic  on  even 
hours  and  cannot  be  analyzed  for  a  60-minute 
period  that  does  not  coincide  with  the  hourly 
periods  reported,  it  was  decided  to  treat  the  "rush 
hour"  periods  as  7  to  9  A.  M.  and  S  to  7  P.  M. 
This  method  makes  it  unnecessary  to  average 
fares  for  the  maximum  hour,  and  is  believed  to 
produce  a  fairly  accurate  picture  of  total  "rush 
hour"  traffic. 

Table  42,  summarizing  the  fares  collected  by 
each  company,  reveals  that  the  7-9  A.  M.  fares 
exceed  the  number  collected  during  5-7  P.  M.  on 
both  the  I.  R.  T.  and  the  Independent  systems. 
While  the  reverse  condition  rules  for  the  B.  M.  T., 
the  total  morning  rush  on  all  lines  exceeds  the 
evening  "rush  hour"  traffic  volume.  Consequently 
the  7-9  A.  M.  "rush  hour"  traffic  was  employed 


in  this  study  as  representing  the  maximum  de- 
mand upon  rapid  transit  facilities.  The  average 
hourly  collection  was  270,595  fares;  the  average 
two-hour  collection  totaled  541,200  fares.  Hence 
the  morning  "rush  hour"  volume  is  2.6  times  and 
the  evening  "rush  hour"  traffic  2.4  times  the  two- 
hour  average  traffic  during  a  24-hour  day;  and  the 
combined  morning  and  evening  "rush  hour"  fares 
average  42.2  percent  of  all  fares  paid.  It  is  inter- 
esting to  note  that  the  7-9  A.  M.  traffic  is  equiva- 
lent to  66.5  percent  of  the  1934  "working"  popu- 
lation of  the  city. 

Maximum  Peak  Traffic  —  It  should  be  pointed 
out  that  this  7-9  A.  M.  traffic  is  not  spread  equally 
over  the  two-hour  period.  There  are  shorter  periods, 
which  vary  by  line  both  as  to  the  time  of  occur- 
rence and  duration,  when  the  morning  "rush  hour" 
demand  reaches  peak  proportions  and  produces 
maximum  loads  that  are  generally  thirty  percent, 
but  in  some  cases  seventy  percent,  greater  than  the 
normal  7-9  A.  M.  traffic.  Although  the  two-hour 
volume  furnishes  a  clue  to  the  morning)  rush  traffic, 
the  bulges  in  this  volume  produce  the  peak  loads 
that  place  the  heaviest  demands  upon  transit  facil- 
ities. 

TRAFFIC  DISTRIBUTION 

The  distribution  by  boroughs  of  the  ticket  sales 
or  fare  collections  at  all  of  the  rapid  transit  stations 
during  the  calendar  year  1936  as  reported  by  the 
Transit  Commission  is  shown  below. 


TABLE  42 

H 

Rush  Hour" —  24-Hour  Traffic  by  Companies 

Line 

24-Hour 

Morning  Rush 

Evening  Rush 

Date 

7-9  A.  M. 

%  of  24-hr. 

5-7  A.  M. 

%  of  24-hr. 

I.R.T. 

3,540,686 

742,496 

20.9 

648,746 

18.3 

Dec.  1936 

B.M.T. 

2,007,516 

455,286 

22.7 

464,270 

23.2 

Dec.  1936 

Independent 

946,014 

226,786 

23.9 

201,839 

21.3 

Feb.  1937 

Total 

6,494,216 

1,424,568 

22.0 

1,314,855 

20.2 
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Traffic  Distribution  for  the  Year  1936 
Annual 


Paid  Fares 

rciicnt 

Borough 

in  1936 

of  Total 

Manhattan 

1,059,086,566 

55.8 

Bronx 

233,241,334 

12.3 

Brooklyn 

463,139,639 

24.4 

Queens 

132,941,408 

7.0 

Unallocated 

9,695/138 

0.5 

Total 

1,898,104,385 

100.0 

Since  the  "unallocated"  item,  including  collec- 
tions on  B.  M.  T.  trains,  tickets  sold  at  companies' 
offices  for  use  on  various  lines,  etc.,  represents  a 
relatively  small  number  of  total  fares,  it  may  be 
ignored.  More  than  one-half  of  all  traffic  origi- 
nates in  Manhattan,  Bronx  accounts  for  12.3  per- 
cent, Brooklyn  just  under  one-quarter,  and  Queens 
about  7  percent. 

An  analysis  of  the  Transit  Commission  Report 
for  1936  reveals  that  about  784,259,000  fares,  near- 
ly three-quarters  of  all  ticket  sales  in  Manhattan, 
originated  at  stations  south  of  60th  Street.  While 
the  fares  collected  at  all  stations  in  Manhattan 
north  of  60th  Street  accounted  for  14.5  percent  of 
total  rapid  transit  fares,  the  volume  of  traffic  origi- 
nating south  of  60th  Street  in  Manhattan  was  41.3 
percent  of  total  rapid  transit  fares,  or  slightly  less 
than  the  combined  number  of  fares  collected  in 
the  other  three  boroughs. 

Origin  of  Rush  Hour  Traffic 

A  study  of  hourly  ticket  sales  on  typical  days 
has  shown  that  the  maximum  daily  traffic  occurs 
on  most  lines  during  the  two-hour  period  7  to  9 
A.  M.  Table  43  shows  all  fares  collected  by  each 
company  on  typical  days  and  indicates  the  volume 
of  traffic  originating  in  the  four  boroughs  during 


the  7  to  9  A.  M.  "rush  hour."  The  reports  for 
the  I.  R.  T.  and  B.  M.  T.  cover  a  24-hour  period 
in  December  1936,  but  the  Independent  figures 
were  available  only  for  a  similar  period  in  Febru- 
ary 1937.  The  borough  summaries  are,  therefore, 
not  totals  for  a  given  day,  nor  are  they  directly 
comparable  with  "average  daily"  conditions.  These 
figures,  however,  furnish  a  check  on  the  results 
obtained  in  this  study. 

Since  the  "rush  hour"  traffic  was  moving  in  two 
directions  at  each  station,  Table  43  does  not  re- 
veal destination,  but  it  shows  that  of  all  fares  col- 
lected during  7-9  A.  M.,  32  percent  originated  in 
Manhattan,  one-fifth  in  The  Bronx,  almost  40  per- 
cent in  Brooklyn,  and  only  11  percent  in  Queens. 
The  I.  R.  T.  accounted  for  more  than  one-half  of 
the  "rush  hour"  fares,  the  B.  M.  T.  nearly  one- 
third  and  the  Independent  about  16  percent. 

Examination  of  the  materials  produced  by  a 
WPA  project  sponsored  by  the  Transit  Com- 
mission, reveals  that  the  total  fares  collected  7-9 
A.  M.  over  a  period  of  time  approximate  26  per- 
cent of  the  average  daily  traffic.  This  ratio  does 
not  agree  with  the  percentages  given  in  Table  42 
for  typical  days,  but  since  it  represents  an  average 
of  annual  operating  conditions  it  may  furnish  a 
more  representative  ratio  in  estimating  future  traf- 


TABLE  43 

Origin  of  Rapid  Transit  Traffic  7-9  A.  M. 
(Based   on   Company   Reports   of   Fares   Collected   on    Dates  Shown) 

Borough 

I.RT. 

(Dec.  1936) 

B.M.T. 
(Dec.  1936) 

IXD. 
(Feb.  1937) 

Borough 
Total 

%  Borough 
of  City  Total 

Manhattan 

301,399 

56,429 

97,626 

455,454 

32.0 

Bronx 

233309 

52,349 

286,158 

20.1 

Brooklyn 

125,949 

350,958 

48,278 

525,185 

36.9 

Queens 

81.339 

47,899 

28333 

157,771 

11.0 

Total 

742,496 

455,286 

226,786 

1,424,568 

100.0 

Ratio  to  City 
Total 

52.1% 

32.0% 

15.9% 

100.0% 
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fic.  Although  fares  collected  indicate  the  origin  of 
traffic,  they  do  not  reveal  the  destination  of  pas- 
sengers nor  the  loads  carried  on  a  given  line.  Some 
passengers  leave  trains  at  most  stations,  even  dur- 
ing the  rush  hours,  and  their  number  is  not  re- 
vealed by  a  tabulation  of  fares  collected,  despite 
the  fact  that  a  certain  number  of  passengers  were 
known  to  have  entered  the  station  on  the  uptown 
and  the  downtown  platforms. 

Since  the  rush  hour  traffic  places  the  heaviest 
load  upon  transit  facilities,  the  origin  as  well  as  the 
destination  of  this  traffic  must  be  considered  in 
evaluating  the  adequacy  of  existing  lines  and  in  es- 
timating future  transportation  needs. 

One-way  rush  hour  traffic  volume  determines 
the  maximum  service  required  to  transport  passen- 
gers to  the  work  centers.  In  general  the  ratio  of 
rush  hour  traffic  to  average  daily  and  to  yearly  traf- 
fic on  each  line  may  be  expected  to  remain  practi- 
cally constant.  On  this  basis,  and  the  supposition 
that  there  is  no  fundamental  change  in  the  pattern 
of  the  city,  the  rush  hour  traffic  factor  may  be  em- 
ployed in  estimating  future  rapid  transit  loads  on 
the  various  lines. 

Estimated  7-9  A.  M.  Traffic  Entering  1 

From  Manhattan  north  of  60th  Street   

From  The  Bronx   

From  Brooklyn   

From  Queens  

Total  passengers  entering  Manhattan 
South  of  60th  Street   

The  material  prepared  by  the  WPA  project 
sponsored  by  the  Transit  Commission  indicates  that 
the  7-9  A.  M.  one-way  traffic  into  that  portion  of 
Manhattan  south  of  60th  Street  was  about  69  per- 
cent of  the  total  7  to  9  A.  M.  volume  and  was 
equivalent  to  18  percent  of  the  average  daily  traf- 
fic over  a  one-year  period.  After  a  careful  evalu- 
ation of  load  diagrams  and  operating  schedules  pro- 
duced by  the  above-mentioned  project,  the  staff  of 
the  Mayor's  Committee  estimated  the  7-9  A.  M. 
volume  of  traffic  on  each  line  as  it  entered  lower 
Manhattan.  The  figures  on  this  page  summarize 
this  estimate  by  boroughs  for  an  average  week 
day  during  the  year  1935. 

This  tabulation  shows  that  only  15.5  percent  of 
the  "one  way"  passengers  originate  in  Manhattan 
north  of  60th  Street,  but  reference  to  the  figures 
in  Table  44  will  reveal  that  more  than  300,000  ad- 
ditional fares  (over  one-fifth  of  all  collections  dur- 
ing 7-9  A.  M.)  are  paid  in  Manhattan.  Since  the 
majority  of  these  300,000  fares  are  doubtless  due 


to  the  movements  of  railroad  commuters,  transients 
and  residents  of  lower  Manhattan  (rather  than  to 
traffic  from  upper  Manhattan  moving  away  from 
the  business  district  to  The  Bronx),  it  may  be  as- 
sumed that  most  of  this  traffic  originates  south  of 
60th  Street.  Such  estimates  do  not  have  the  same 
degree  of  accuracy  as  reports  of  actual  fares  paid, 
but  they  provide  a  basis  for  estimating  the  volume 
of  rapid  transit  traffic  moving  into  the  business 
center. 

The  Working  Population  (excluding  transients, 
school  children,  etc.)  located  in  Manhattan  south 
of  60th  Street  is  over  1,250,000  persons  according 
to  the  1934  Real  Property  Inventory.  A  super- 
ficial comparison  would  suggest  that  more  than 
three-quarters  of  this  Working  Population  used 
transit  facilities  in  going  from  place  of  residence 
to  working  centers  in  lower  Manhattan.  However, 
on  the  basis  of  ratios  used  by  the  Regional  Plan  in 
1924  this  Real  Property  Inventory  Working  Popu- 
lation figure  indicates  that  the  total  Daytime  Popu- 
lation of  lower  Manhattan  is  at  least  1,885,000 
including  business  men  not  having  offices  in  lower 
Manhattan,  transients,  shoppers,  school  children, 

Manhattan — Average  Week  Day  1935 

  152,070  (15.5%) 

  281,700  (28.7%) 

  426,560  (43.5%) 

  120,170  (12.3%) 

  980,500  (100.0%) 

etc.  Hence  it  is  unlikely  that  more  than  52  per- 
cent of  the  total  Daytime  Population  of  lower 
Manhattan  enters  this  area  by  rapid  transit  dur- 
ing 7-9  A.  M. 

Present  Rush  Hour  Traffic 

Before  discussing  future  traffic  and  line  capaci- 
ties, it  will  be  of  interest  to  summarize  the  esti- 
mates of  present  "rush  hour"  and  average  daily 
traffic.  Table  44  shows  that  of  the  average  daily 
fares,  well  over  one-half  originate  in  Manhattan, 
due  no  doubt  to  the  business,  commercial,  shop- 
ping and  transient  travel  volume  within  the 
borough,  as  well  as  to  the  daily  return  of  workers 
in  the  evening  to  their  homes  in  other  boroughs. 
Approximately  15  percent  of  the  average  daily 
traffic  in  Manhattan  is  accounted  for  during  the 
morning  "rush  hour,"  but  only  one-third  of  this 
volume  originates  in  Manhattan  north  of  60th 
Street. 

The  average  daily  fares  paid  in  The  Bronx  ac- 
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count  for  about  12  percent  of  the  city  total,  but  43 
percent  of  these  collections  are  made  during  the 
morning  "rush  hour"  and  it  is  estimated  that  98 
percent  of  this  traffic  moves  into  lower  Manhattan. 

About  one-quarter  of  the  daily  traffic  originates 
in  Brooklyn,  of  which  40  percent  is  "rush  hour" 
and  of  this  7-9  A.  M.  traffic  it  is  estimated  that 
over  80  percent  is  destined  for  lower  Manhattan. 
In  addition  to  traffic  originating  in  Brooklyn  dur- 
ing 7-9  A.  M.,  there  are  over  32,000  passengers 
from  Queens  that  pass  through  Brooklyn  on 
B.  M.  T.  trains  en  route  to  lower  Manhattan. 

While  only  7  percent  of  the  average  daily  fares 
are  paid  in  Queens,  about  the  same  proportions  are 
"rush  hour"  as  in  The  Bronx.  It  seems  that  only 
three-quarters  of  these  7-9  A.  M.  passengers  from 
Queens  enter  Manhattan  below  60th  Street.  Of 
the  120,170  passengers  bound  for  lower  Manhat- 
tan during  7-9  A.  M.,  about  27  percent  use 
B.  M.  T.  trains  routed  through  Brooklyn. 

Employing  the  annual  paid  fares  estimated  for 
the  year  1970  (Figure  19)  the  average  daily  figure 
would  be  9,500,000  on  the  basis  of  340  days;  and 
using  a  "rush  hour"  ratio  of  26.3  percent,  the  7-9 
A.  M.  traffic  would  be  2,500,000.  If  the  present 
one-way  ratio  held,  the  morning  rush  hour  traffic 
into  lower  Manhattan  would  average  1,710,000  pas- 
sengers daily.  However,  Table  44  shows  that  the 
proportion  of  morning  traffic,  to  the  average  daily 
traffic  originating  in  each  borough  that  moves  into 
lower  Manhattan,  varies  as  between  the  boroughs. 
This  general  estimate  is  unsatisfactory  not  only  be- 
cause of  the  varying  ratios  of  one-way  traffic  on 
the  several  lines,  but  also  because  of  expected 
population  shifts  and  different  borough  riding 
habits.  While  we  may  expect  the  total  7-9  A.  M. 
traffic  ratio  to  hold,  the  one-way  "rush  hour"  re- 
lationships are  almost  certain  to  be  modified  by 
changing  conditions.  The  1970  population  distri- 
bution, as  envisaged  in  the  Residential  Area  Study, 
would  change  the  relative  1935  positions  of  the 


several  boroughs  in  respect  to  resident  popula- 
tion and,  in  order  to  estimate  the  origin  and  desti- 
nation of  rush  hour  traffic,  it  is  necessary  to  con- 
sider borough  riding  habits  as  well  as  probable 
concentrations  of  employment. 

Future  Rush  Hour  Trajjic 

This  study  does  not  attempt  to  determine  the 
optimum  distribution  or  concentration  of  commer- 
cial functions  in  New  York.  However,  the  profes- 
sional, service,  finance  and  retail  activities  of  the 
metropolitan  area  are  centered  in  Manhattan,  as 
well  as  extensive  manufacturing  and  shipping  of 
certain  kinds.  It  seems  likely,  therefore,  that  Man- 
hattan will  continue  to  attract  those  activities  re- 
quiring central  locations,  conveniently  accessible  to 
the  greatest  number  of  persons.  Some  decentral- 
ization is  unquestionably  desirable  and  will  inevit- 
ably result  from  technological  advances  and  intel- 
ligent planning.  Short  of  unpredictable  or  cata- 
clysmic economic  forces,  however,  it  would  seem 
that  the  tremendous  investments  in  private  activi- 
ties and  in  public  services  centered  in  lower  Man- 
hattan, as  well  as  the  established  position  of  such 
activities,  will  tend  to  keep  Manhattan  in  a  com- 
manding position. 

One  of  the  purposes  of  this  study  was  to  dis- 
cover whether  this  condition  can  continue  un- 
changed. Hence,  in  order  to  ascertain  what  tran- 
sit conditions  would  be,  unless  present  trends  are 
modified,  the  staff  assumed  that  the  morning  "rush 
hour"  traffic  on  an  average  day  in  1970  would  in- 
crease over  the  present  volume  in  the  same  propor- 
tion as  the  population  and  riding  habits  on  each 
line.  The  1934  population  in  the  zone  extending 
one-half  mile  on  either  side  of  each  line  was  ob- 
tained and  employed  to  determine  present  riding 
habits  on  each  line.  The  1970  population  in  the 
area  served  by  each  line  was  obtained  from  the 
Residential  Area  Study  estimates;  the  present  rush 


TABLE  44 

Average  Daily  and  7-9  A.  M.  Rapid  Transit  Traffic 

(Estimate  for  193S) 


Borough 

Average  Daily 

7-9  A.  M.  All  Traffic 

7-9  A.  M.  One-Way 

Ratio 
One-Way 
to  All 

Total 

% 

Total 

%  A.  D. 

To  Lower  Manhattan    %  A.D. 

Manhattan. 
Bronx 
Brooklyn 
Queens 

3,050,000 
665,000 

1,330,000 
375,000 

56.3 
12.3 
24.5 
6.9 

455,454 
286,158 
525,185 
157,771 

14.9 
43.0 
39.5 
42.0 

152,070 
281,700 
42-6,560 
120,170 

5.0 
42.3 
32.0 
32.0 

33.4 
98.1 
81.0 
76.1 

Total 

5,420,000 

100.0 

1,424,568 

26.3 

980,500 

18.1 

68.8 
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TABLE  45 
Origin  of  Estimated  Rush  Hour  Traffic 
Into  Lower  Manhattan, 

Borough 

1935  Traffic 

1970  Traffic 

Ratio  1970 

Total 

% 

Total 

% 

to  1935 

Manhattan  north  of  60th  St. 

Bronx 

Brooklyn 

Queens 

152,070 
281,700 
426 560 
120,170 

15.5 

28.7 
43.5 
12.3 

208,500 
470,500 
787,000 
342,000 

11.5 

26.0 
43.6 
18.9 

1.35 
1.67 
1.84 
2.84 

Total 

980,500 

100.0 

1,808,000 

100.0 

1.84 

hour  traffic  at  stations  on  ^all  lines  was  available 
from  records  of  the  Transit  Commission  WPA 
project.  The  7-9  A.  M.  traffic  into  Manhattan 
south  of  60th  Street,  calculated  separately  for 
each  line,  would  exceed  1,800,000  passengers  for 
the  year  1970.   See  Table  45. 

Origin  of  Future  "Rusk  Hour"  Traffic  Into  Lower 
Manhattan 

This  estimate  is  summarized  by  borough  of 
origin  and  compared  with  the  1935  figures  in  Table 
45.  It  indicates  that,  with  the  exception  of  Brook- 
lyn, the  proportion  of  "rush  hour"  traffic  entering 
lower  Manhattan  would  vary  from  the  present 
ratios  for  each  borough,  because  of  expected  shifts 
in  population  distribution  and  increased ,  riding 
habits. 

On  the  basis  of  present  tendencies  of  the  7-9 
A.  M.  passengers,  it  is  estimated  that  about  16 
percent  (contrasted  with  27  percent  in  1935)  of 
the  Queens  traffic  will  pass  through  Brooklyn  and 
enter  lower  Manhattan  over  the  B.  M.  T.  lines. 
Hence  of  the  342,000  "rush  hour"  passengers  indi- 
cated by  Table  45  as  originating  in  Queens,  about 
53,400  are  expected  to  follow  present  routings  over 
the  B.  M.  T.  through  Brooklyn  to  reach  lower 
Manhattan.  The  total  resulting  traffic  entering 
Manhattan  on  lines  from  Brooklyn  would  then  ex- 


ceed 840,000,  and  the  traffic  entering  Manhattan 
directly  from  Queens  would  be  under  290,000. 
This  routing  has  an  important  bearing  on  the  esti- 
mates of  needed  facilities  that  are  discussed  later 
in  this  report. 

If  all  7-9  A.  M.  traffic  continues  at  the  present 
ratio  to  average  daily,  the  fares  collected  on  an 
average  day  in  the  year  1970  during  this  two-hour 
morning  period  would  total  2,500,000  (which  figure 
is  1.7  times  the  1935  collections).  The  1,808,000 
estimated  passengers  into  lower  Manhattan  would 
then  approximate  72  percent  of  all  7-9  A.  M.  traf- 
fic (compared  with  69  percent  in  1935)  and  would 
be  1.8  times  the  1935  "one-way"  volume. 

As  may  be  seen  from  the  tabulation  on  this  page, 
the  difference  between  total  fares  colllected  7-9 
A.  M.  and  the  traffic  entering  lower  Manhattan 
would  leave  a  balance  of  nearly  700,000  fares  un- 
accounted for  by  this  estimate.  This  figure  is  about 
1.5  times  the  444,068  passengers  that  did  not  enter 
lower  Manhattan  during  7-9  A.  M.  in  1935.  If, 
however,  it  is  assumed  that  this  same  ratio  of  in- 
crease (1.5)  will  apply  for  traffic  originating  in 
Manhattan  mostly  below  60th  Street,  there  would 
be  approximately  475,000  fares  collected  in  this 
area. 

The  staff  estimates  that  in  1935  there  were  some 
140,000  rush  hour  passengers  from  The  Bronx, 


Estimate  of  Average  Daily  Om-Way  Traffic 

7-9  A.  M. 

1935 

1970 

Total  7-9  A.  M.  Traffic  

1,424,568 

2,500,000 

Into  Lower  Manhattan  

980,500 

1,808  000 

444,068 

692,000 

Fares  originating  in  Manhattan 

303,384 

475,000 

Fares  originating  in  other 

Boroughs  not  destined  for  Manhattan  

140,684 

217,000 
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TABLE  46 


Rapid  Transit  Car  Capacities 
(Information  from  Transit  Commission) 


Line  and 
Car  Type 

Seats 
Per  Car 

"Reasonable"  Load 

"Maximum"  Load 

Persons 
Standing 

Total 
Load 

Persons 
Standing 

Total 
Load 

B.M.T.  Subway  A-B 

78 

117 

195 

220 

298 

B.M.T.  Subway  D 

156 

234 

390 

440 

596 

I.R.T.  Subway 

44 

66 

110 

160 

204 

I.R.T.  Elevated 

SO 

38 

88 

100 

150 

Independent 

60 

90 

150 

234 

294 

Brooklyn  and  Queens  that  were  not  destined  for 
lower  Manhattan;  the  above  tabulation  indicates 
that  this  figure  would  be  217,000  in  1970,  or  about 
1.5  times  the  present  figure. 

PRESENT  CAPACITY 

In  estimating  the  7-9  A.  M.  capacity  of  rapid 
transit  lines  into  Manhattan  south  of  60th  Street, 
the  staff  employed  "reasonable"  carloadings  as  de- 
fined by  the  Transit  Commission,  reported  train 
lengths  and  1935  operating  schedules  on  each  line. 
Although  capacity  is  relative,  depending  upon  the 
number  of  cars  per  train  and  operating  headways 
between  trains  as  well  as  the  degree  of  carloadings, 
it  was  assumed  that  most  lines  of  the  I.  R.  T.  and 
B.  M.  T.  were  running  at  maximum  schedule  under 
1935  conditions.  On  some  lines,  the  Independent 
in  particular,  it  appears  that  longer  trains  can  be 
operated  at  more  frequent  intervals,  but  a  stepping- 
up  in  schedule  on  the  I.  R.  T.  and  B.  M.  T.  would 
generally  require  additional  equipment  and  en- 
larged station  facilities. 

The  I.  R.  T.  Elevated  lines  in  Manhattan  are 
not  operating  at  capacity  due  mainly  to  the  falling 
demand  of  the  riding  public  for  such  service.  In 
1921  these  lines  accounted  for  one-quarter  of  the 
total  rapid  transit  traffic.  While  the  volume  of 
rapid  transit  traffic  increased  each  year  after 
1921,  the  traffic  carried  by  the  Manhattan  Ele- 
vated declined  steadily  to  only  11.5  percent  of  the 
total  by  1936.  Throughout  this  period,  however, 
the  6th  Avenue  Elevated  continued  to  carry  about 
one-third  of  all  elevated  traffic  in  Manhattan. 
Obviously  the  I.  R.  T.  Elevated  facilities  have 
in  the  past  and  could  now  handle  a  larger  traffic 
volume,  but  the  staff  assumed  that  present  operat- 
ing conditions  represent  capacity  schedule  inas- 
much as  it  appears  unlikely  that  the  declining 
riding  habit  trend  will  be  reversed. 

At  the  time  of  this  study  (1936)  there  were  so 


few  data  available  on  the  operation  of  the  Inde- 
pendent system  that  the  staff  estimated  capacity 
on  the  basis  of  ten-car  trains  operating  on  a  2- 
minute  headway  over  the  routes  shown  on  Figure 
17.  Each  delivery  of  new  cars,  on  order  or  pro- 
vided for  in  the  Capital  Outlay  Budget,  will  in- 
crease the  capacity  of  that  portion  of  the  system 
under  operation  and  the  potential  of  the  sections 
under  construction. 

The  Transit  Commission  rating  of  "reasonable" 
and  "maximum"  capacity  of  the  various  types  of 
rapid  transit  cars  now  in  service  on  the  lines  of 
each  company  is  shown  by  the  figures  in  Table 
46.  The  "maximum"  load,  allowing  in  the  neigh- 
borhood of  1.3  square  feet  of  floor  space  per 
standing  passenger,  is  not  unusual  on  some  lines 
during  peak  operation,  but  such  overcrowding 
produces  indecent  travel  conditions.  The  "reason- 
able" load,  based  on  about  3  square  feet  per  stand- 
ing passenger,  does  not  represent  the  most  de- 
sirable nor  convenient  transportation,  but  the  staff 
selected  this  rating  as  a  practical  basis  in  deter- 
mining line  capacity. 

Rush  Hour  Capacity 

The  estimated  capacity  of  the  lines  from  each 
borough  into  lower  Manhattan  is  given  in  Table 
47  and  compared  with  the  estimated  7-9  A.  M. 
loads.  The  loads  from  Brooklyn  and  Queens  are 
based  upon  the  routes  followed  and  hence  do  not 
agree  with  the  figures  given  in  Table  45  which 
includes  the  estimated  origin  of  traffic  on  lines 
including  those  starting  in  Queens  but  passing 
through  Brooklyn. 

Demolition  of  the  6th  Avenue  "El",  commenced 
since  this  study  was  made,  has  reduced  the  esti- 
mated capacity  of  the  I.  R.  T.  Elevated  as  given 
In  Table  47  by  about  24,200  passengers. 

It  should  be  pointed  out  that  the  entire  rated 
capacity  of  the  Independent  system,  which  in- 
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FIG  20 


TABLE  47 
Estimated  Present  7-9  A.  M.  Capacity 

(Based  on  1935  Schedules  of  the  B.  M.  T.  and  I.  R.  T.  and  Assumed  Operation  of  the  Independent) 

Line 

From   Bronx  and 
North  Manhattan 

From 
Brooklyn 

From 
Queens 

Total 

B.M.T.  Subway 
I.R.T.  Elevated 
I.R.T.  Subway 
Independent 

105,600 
211,800 
180,000 

330,400 

138,600 
180,000 

68,400 
11,300 
28,000 
90,000 

398,800 
116,900 
378,400 
450,000 

Total 

497,400 

649,000 

197,700 

1,344,100 

1935  Load 

Ratio   to  Capacity 

433,770 
87% 

459,150 
70% 

87,580 
44% 

980,500 
73% 

eludes  sections  of  lines  under  construction,  was 
not  actually  available  in  1935.  Consequently  the 
full  extent  of  overloads  during  the  periods  of  peak 
demand  in  1935  on  the  I.  R.  T.  and  B.  M.  T. 
are  not  revealed  by  the  figures  in  Table  47,  but 
are  indicated  diagrammatically  by  Figure  20. 
While  the  7-9  A.  M.  traffic  volume  furnishes  a 
clue  to  the  rapid  transit  services  needed,  the  max- 
imum peak  loads  must  be  considered  in  measur- 
ing the  adequacy  of  existing  lines  and  determin- 
ing the  requirements  for  new  lines. 

Capacity  Under  Peak  Loads 

Table  47  suggests  that  the  combined  facilities 
are  carrying  an  average  load  of  73  percent  of  the 
rated  capacity  available  for  this  two-hour  period. 
However,  the  maximum  loads  carried  by  trains 
on  most  lines  during  the  half  hour  or  more  of 
peak  demand  are  considerably  above  the  7-9  A.  M. 
average.  An  inspection  of  Figure  20,  showing 
the  maximum  peak  loads  expressed  as  percent  of 
capacity  of  trains  operating  on  each  line  under 
1935  schedules,  will  reveal  that  most  lines  are 
taxed  to  more  than  100  percent  of  capacity  be- 
fore reaching  lower  Manhattan.  This  peak  load 
averages  1.3  times  the  normal  7-9  A.  M.  traffic 
for  all  lines,  but  reaches  1.6  times  capacity  on 
some  trains  from  Brooklyn,  1.9  times  the  capacity 
of  one  line  from  The  Bronx  and  upper  Manhat- 
tan, and  exceeds  the  capacity  of  one  Queens  line 
by  1.5  times. 

Figure  20  indicates  that  in  Brooklyn  the 
heaviest  loads  are  carried  to  the  downtown  busi- 
ness district  of  this  borough,  and  therefore  a 
measure  of  loads  into  Manhattan  does  not  ac- 
curately reflect  the  capacity  demands  in  Brooklyn. 

An  analysis  of  load  diagrams  (produced  by  the 
Transit  Commission  WPA  project)  indicates 
that  on  the  average  the  7-9  A.  M.  loads  carried 


on  Brooklyn  trains,  that  do  not  originate  in 
Queens  and  are  routed  through  the  Brooklyn 
business  center,  exceed  the  volume  of  traffic  from 
Brooklyn  into  lower  Manhattan  by  about  10  per- 
cent. This  would  indicate  that  Brooklyn,  unlike 
The  Bronx,  Queens  and  northern  Manhattan,  has 
such  a  concentration  of  workers  (about  17  per- 
cent of  the  City's  "Working"  Population)  that 
more  transit  capacity  is  needed  within  the  borough 
than  is  required  to  transport  workers  from  Brook- 
lyn to  lower  Manhattan. 

Technical  limitations  made  it  impossible  to  in- 
dicate on  Figure  20  the  loads  on  south  bound 
trains  below  14th  Street  in  Manhattan  nor  on 
north  bound  trains  above  this  point,  but  in  gen- 
eral traffic  volume  dwindles  to  relatively  small 
proportions  by  the  time  trains  reach  14th  Street. 
Although  large  numbers  of  passengers  leave  south 
bound  subways  at  or  above  these  stations,  Figure 
20  shows  that  the  influx  of  transients  and  resi- 
dents of  lower  Manhattan,  as  well  as  of  railroad 
commuters  at  the  Pennsylvania  and  Grand  Cen- 
tral stations  keep  these  lines  well  loaded  below 
these  points. 

Future  Peak  Loads 

Before  discussing  the  estimates  of  rapid  transit 
facilities  that  would  be  required  to  meet  the  1970 
traffic  demand  under  the  assumptions  employed,  it 
will  be  of  interest  to  examine  the  effect  of  such  traf- 
fic upon  the  1935  rated  capacity  of  existing  rapid 
transit  lines  as  given  in  Table  47.  Employing 
the  same  assumptions  that  were  used  to  ascertain 
the  total  7-9  A.  M.  traffic  volume  into  lower  Man- 
hattan in  1970,  the  staff  estimated  the  maximum 
peak  loads  that  will  probably  result  on  each  line. 
See  Figure  21.  This  estimated  traffic  when 
compared  with  the  1935  rated  capacity  indicates 
that  on  this  basis  practically  every  line,  with  the 
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exception  of  the  Independent,  would  be  required 

to  operate  above  150  percent  of  capacity  within 
a  short  distance  of  its  starting  point,  and  sections 
of  lines  in  Manhattan  from  180  up  to  400  percent 
of  capacity.  These  theoretical  loads  are  wholly 
impossible  on  existing  facilities.  Figure  20  shows 
that  serious  traffic  congestion  already  exists  in 
Manhattan  and  at  the  convergence  of  lines  lead- 
ing from  The  Bronx,  Queens  and  Brooklyn  to 
Manhattan.  This  analysis  suggests  not  only  the 
magnitude  of  the  problem  but  also  the  impracti- 
cability of  the  city  providing  adequate  transit  for 
an  ultimate  population  of  9.2  millions,  if  continu- 
ance of  a  comparable  proportion  of  working  pop- 
ulation in  lower  Manhattan  is  assumed. 

FACILITIES  NEEDED  BY  THE  YEAR  1970 

This  study  shows  that  the  maximum  peak 
loads,  during  the  morning  rush  hour  into  lower 
Manhattan,  average  1.3  times  the  normal  7-9 
A.  M.  traffic  volume.  Assuming  that  this  phenom- 
enon will  continue,  the  capacity  necessary  to  carry 
maximum  peak  rush  hour  loads  on  all  lines  would 
average  1.3  times  the  capacity  of  facilities  needed 
for  the  normal  7-9  A.  M.  traffic  volume. 

Improving  Existing  Facilities 

New  rapid  transit  lines,  at  an  average  cost  of 
$4,000,000  per  track  mile,  are  quite  an  expensive 
utility.  Therefore,  the  staff  examined  the  possi- 
bility of  increasing  the  capacity  of  the  present 
system  through  relatively  less  costly  "remedial 
measures"  (i.  e.,  measures  to  eliminate  present 
bottlenecks  and  other  conditions  limiting  the 
capacity  of  existing  facilities)  prior  to  determin- 
ing the  extent  of  additional  facilities  that  will  be 
needed  to  carry  the  maximum  peak  loads.  Al- 
though "capacity'"  is  a  variable  term,  in  this  study 
carloadings  are  made  a  constant  on  the  basis  of 
"reasonable''  capacity  as  defined  by  the  Transit 
Commission.  (If  the  basis  for  carloading  is  taken 
as  one  standing  passenger  for  each  person  seated, 
the  "reasonable"  load  shown  in  Table  46  would 
be  reduced  by  one-fifth  on  subway  cars.)  With 
carloadings  fixed,  the  remaining  variables  are 
number  of  cars  per  train  and  headway  between 
trains.  "Remedial  measures,"  therefore,  involve 
improvements  to  existing  facilities  that  would  per- 
mit the  operation  of  more  trains  at  reduced  head- 
ways, and  in  some  cases  with  additional  cars,  to 
obtain  the  greater  capacity  required  to  handle 
maximum  peak  loads. 

Since  the  Manhattan  Elevated  lines  are  losing 
passengers  and  are  becoming  uneconomic  utilities, 
it  was  assumed  that  they  will  not  be  in  service  by 


the  year  1970.  Demolition  of  the  6th  Avenue  "El" 
indicates  the  trend.  With  the  Fulton  Street  line 
of  the  Independent  system  in  operation,  it  is  also 
supposed  that  the  Fulton  Street  Elevated  line  of 
the  B.  M.  T.  in  Brooklyn  will  be  eliminated  and 
the  tracks  removed  from  the  Brooklyn  Bridge. 

From  an  inspection  of  operating  conditions,  it 
appears  that  both  a  reduction  in  headway  and 
longer  trains  can  be  obtained  on  most  lines  of  the 
B.  M.  T.  and  the  entire  Independent  system,  pro- 
vided that  the  necessary  rolling  stock  is  avail- 
able and  that  "turn-arounds"  are  speeded  up  on 
the  B.  M.  T.  in  Manhattan.  On  the  L  R.  T.  sub- 
way, however,  it  would  be  necessary  to  reconstruct 
many  stations  and  to  purchase  additional  equip- 
ment in  order  to  step-up  service  during  periods 
of  maximum  peak  loads. 

B.  M.  T.  remedial  measures  involve  the  elim- 
ination of  crossovers  north  of  the  57  th  Street 
station,  at  the  Chambers  or  Canal  Street  stations, 
and  on  the  14th  Street  line  in  Manhattan,  to  per- 
mit a  faster  turn  around  of  trains  on  these  lines; 
and  the  elimination  of  a  crossover  at  De  Kalb 
Avenue,  Brooklyn.  Without  these  measures  it  is 
now  possible  to  operate  trains  into  Manhattan  on 
a  2-minute  headway  provided,  of  course,  that  suf- 
ficient rolling  stock  is  available.  On  the  basis  of 
8-car  trains  of  the  A  and  B  type  operated  on  a 
2-minute  headway,  the  potential  7-9  A.  M.  capa- 
city of  the  B.  M.  T.  from  Brooklyn  would  be 
468,000  passengers  (an  increase  of  158,000  over 
the  1935  schedule  after  subtracting  the  capacity 
of  the  Brooklyn  Bridge  line)  and  from  Queens 
70,200  passengers  (an  increase  of  1,800  over  the 
1935  schedule).  See  Table  48.  If,  however,  10- 
car  trains  of  the  A  and  B  type  (equivalent  in 
capacity  to  5  sections  of  the  D  type  triple  unit) 
were  operated  on  a  2-minute  headway,  the  poten- 
tial 7-9  A.  M.  capacity  from  Brooklyn  could  be 
increased  to  585,000  and  from  Queens  to  87,700 
passengers. 

Although  new  cars  may  be  needed  to  operate 
longer  trains  on  a  2-minute  headway,  the  staff 
analysis  summarized  in  Table  48  shows  that  the 
B.  M.  T.  lines  if  more  fully  utilized  in  the  future 
can  provide  an  increase  in  normal  7-9  A.  M. 
service. 

/.  R.  T.  remedial  measures  include  the  length- 
ening of  local  subway  platforms  to  accommodate 
ten-car  trains;  reconstruction  of  about  eleven  ex- 
press stations  to  increase  the  number  of  tracks 
and  platforms,  and  by  the  elimination  of  cross- 
overs to  permit  two  express  trains  headed  in  the 
same  direction  to  stop  simultaneously  at  these  now 
congested  stations;  and  the  station  reconstruction 
necessary  for  the  operation  of  express  trains  on 
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TABLE  48 

Normal  7-9  A.  M.  Capacity  of  Existing  Lines  and  Potential  Capacity  with  Remedial  Measures 
(Excluding  Manhattan  Elevated  and  Brooklyn  Bridge  Lines) 

Line 

From  Bronx  and 
North  Manhattan 
in  the  years: 

From  Brooklyn 
in  the  years: 

From  Queens 
in  the  years: 

1935  1970 

1935  1970 

1935  1970 

I.R.T. 
B.  M.  T. 
Independent 

211,800  260,700 
180,000  180,000 

138,600  138,600 
310.000  468,000 
180,000  180,000 

28,000  61,000 
68,400  70,200 
90,000  90,000 

Total 

391,800  440,700 

628,600  786,600 

186,400  221,200 

the  third  track  of  the  Queensboro  subway.  (This 
track  was  used  for  storage  prior  to  the  opening 
of  the  World's  Fair,  but  is  now  accommodating 
express  trains.) 

Costs  of  Remedial  Measures — In  a  Regional 
Plan  study,  suggesting  the  first  two  of  the  I.  R.  T. 
remedial  measures,  the  cost  estimates  indicate 
that  the  construction  and  equipment  outlined 
above  could  be  done  for  $76,250,000.  In  the  case 
of  the  B.  M.  T.,  the  staff  estimated  costs  at 
$8,750,000  for  construction  and  equipment.  The 
probable  financing  of  this  work  is  discussed  in 
another  section  of  this  report. 

Table  48  compares  the  1935  rated  capacity  with 
the  estimated  normal  capacity  that  would  be  avail- 
able during  7-9  A.  M.  if  present  lines  were  fully 
utilized  through  remedial  measures.  This  estimate 
is  believed  to  be  reasonably  conservative  but  it 
indicates  some  interesting  possibilities.  On  the 
I.  R.  T.  the  lengthening  of  local  platforms  and  the 
running  of  ten-car  local  trains  on  1935  schedules 
would  add  about  48,000  to  the  capacity  of  the 
I.  R.  T.  lines  from  The  Bronx  and  northern  Man- 
hattan. On  the  Queensboro  line,  express  service 
at  the  rate  of  30  trains  of  ten  cars  each  during 
7-9  A.  M.  would  add  33,000  to  the  present  capa- 
city of  this  line.  (In  1935,  30  local  trains  were 
operated  during  7-9  A.  M.  through  the  Queens- 
boro tunnel,  so  that  30  additional  express  trains 
would  reduce  tunnel  headway  to  2  minutes.)  No 
increase  is  assumed  in  the  normal  7-9  A.  M.  opera- 
tion of  the  East  and  West  Side  I.  R.  T.  express 
trains  from  Brooklyn. 

The  B.  M.  T.  potential  capacity  (based  on  8- 
car  trains  of  the  A  and  B  type  operated  on  2- 
minute  headways)  would  be  materially  increased 
from  Brooklyn,  but  the  Queens  service  is  limited 
by  the  number  of  southbound  local  trains  (not 
only  from  Queens  but  on  the  Essex  Street  loop) 
that  can  be  operated  through  the  Montague  Street 


tunnel  on  the  return  trip  to  Brooklyn. 

Since  the  rated  capacity  of  the  Independent  is 
based  on  the  operation  of  ten-car  trains  on  a  2- 
minute  headway  there  would  be  no  increase  in 
normal  7-9  A.  M.  capacity,  assuming  of  course 
that  sufficient  equipment  were  available. 

Analyses  indicate  that  remedial  measures,  in- 
cluding necessary  new  cars,  will  not  only  make  it 
possible  to  obtain  the  potential  capacity  shown  in 
Table  48  for  normal  operation  during  7-9  A.  M., 
but  that  they  will  permit  the  stepping-up  of  this 
normal  service  by  1.3  times  to  take  care  of  the 
average  maximum  peak  loads.  For  example,  the 
normal  rated  capacity  of  the  Independent  is  based 
on  ten-car  trains  operated  on  a  2 -minute  head- 
way; if  40  trains  per  hour  of  ten  cars  each  were 
operated  (on  a  1^4 -minute  headway)  the  rated 
capacity  would  be  increased  by  1.33  times.  Or 
as  an  alternate  during  the  period  of  maximum 
peak  load,  it  would  be  possible  to  run  thirteen- 
car  trains  on  a  2-minute  headway,  which  would 
provide  1.3  times  the  present  rated  capacity. 

New  Lines 

Thus  the  completion  of  remedial  measures  and 
the  provision  of  the  necessary  equipment  would 
not  only  increase  the  normal  7-9  A.  M.  rated 
capacity  by  fully  utilizing  existing  lines  but,  ac- 
cording to  this  study,  would,  by  operating  more 
trains,  also  make  it  possible  to  step  up  schedules 
sufficiently  to  accommodate  maximum  peak  loads. 
In  determining  the  capacity  of  new  lines  required 
by  the  estimated  normal  7-9  A.  M.  traffic  in  1970, 
the  potential  normal  capacity  that  would  result 
from  remedial  measures  was  assumed  to  be  avail- 
able. 

In  ascertaining  the  number  of  new  lines  needed 
to  provide  the  full  capacity  required  under  1970 
loads,  the  staff  employed  the  Independent  type  of 
line  and  car  as  the  norm.  Assuming  ten-car  trains 
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operated  on  a  2-minute  headway,  the  normal  7-9 
A.  M.  capacity  of  a  2-track  subway  would  be 
90,000  passengers  in  one  direction,  and  full  ser- 
vice, (i.  e.,  40  trains  per  hour  on  a  1^4 -minute 
headway)  can  attain  1.33  times  the  normal  to 
handle  maximum  peak  rush  hour  loads. 

From  The  Bronx  the  rush  load  is  estimated  at 
470,500  passengers  in  1970  (Table  45)  and  the 
potential  capacity  of  present  facilities,  excluding 
the  Manhattan  Elevated  lines,  at  376,900  during 
7-9  A.  M.  Hence  new  lines  of  93,600  capacity  are 
indicated. 

From  Manhattan  north  of  60th  Street  the  1970 
load  is  calculated  at  208,500  passengers  and  the 
potential  capacity  of  subway  lines  that  do  not  en- 
ter The  Bronx  at  63,800  passengers,  revealing  the 
need  for  new  lines  of  144,700  capacity.  Since  the 
7-9  A.  M.  one-way  capacity  of  a  2-track  subway  is 
90,000  passengers,  two  such  lines  will  be  required 
to  handle  this  traffic.  But  only  93,600  new  capacity 
is  needed  from  The  Bronx  so  that  86,400  of  the 
new  capacity  would  be  available  to  traffic  from 
Manhattan  north  of  60th  Street  and,  as  shown  in 
the  tabulation  on  this  page,  only  one  new  2-track 
line  would  be  needed  to  serve  Manhattan. 


business  district  in  1970.  Since,  however,  the  po- 
tential capacity  of  B.  M.  T.  and  Independent  lines 
within  Brooklyn  (that  serve  outlying  areas  and 
passing  through  the  business  district  but  do  not  en- 
ter Manhattan)  is  estimated  at  more  than  200,000 
passengers,  no  new  lines  are  indicated  for  this 
traffic. 

With  the  potential  capacity  of  lines  entering 
Manhattan  via  the  Brooklyn  business  center  esti- 
mated at  nearly  600,000  passengers,  about  80,000 
additional  capacity  will  be  required  by  the  1970 
traffic.  This  need  can  be  met  by  one  new  2-track 
line  of  the  Independent  type,  which  with  a  capacity 
of  90,000  would  provide  an  excess  of  10,000  over 
needs  and  to  that  extent  reduce  overcrowding. 

The  1970  rush  hour  traffic  to  Manhattan  over 
the  Canarsie-14th  Street  line  and  the  Williamsburg 
Bridge  line  (which  do  not  traverse  the  Brooklyn 
business  center)  is  estimated  at  161,300  including 
about  53,400  passengers  from  Queens.  Under  reme- 
dial measures  the  potential  capacity  of  these  lines 
will  be  187,000  passengers  during  7-9  A.  M.  and 
therefore,  no  new  facilities  are  needed  to  handle 
the  1970  traffic. 


Estimated  Capacity  Needed  in  1970  From  The  Bronx  and  Manhattan  North  oj  60th  Street 


From 
The  Bronx 

From 
Manhattan 

Total 

Capacity  of  new  lines 

180,000 

90,000 

270,000 

Additional  capacity  needed 

93,600 

144,700 

238,300 

Balance  available 

86,400 

54,700 

31,700 

Even  on  this  basis  there  would  be  a  balance 
available  of  31,700  surplus  capacity,  over  and  above 
the  1970  loads  from  The  Bronx  and  northern  Man- 
hattan, which  would  permit  more  latitude  in  oper- 
ation or  somewhat  less  crowding  during  periods  of 
maximum  peak  loads. 

From  Brooklyn  the  total  traffic  entering  Man- 
hattan during  7-9  A.  M.  in  1970  is  estimated  at 
840,400  passengers,  including  some  53,400  passen- 
gers from  Queens.  Of  this  total  about  680,000 
persons  are  expected  to  come  from  South  and  East 
Brooklyn  and,  on  the  basis  of  present  routings,  pass 
through  the  business  district  of  this  borough  en- 
route  to  Manhattan. 

As  previously  mentioned,  the  1935  traffic  to  the 
Brooklyn  business  center  along  with  Manhattan 
bound  traffic  produced  loads  in  the  Brooklyn  busi- 
ness district  that  exceeded  the  loads  on  trains  en- 
tering Manhattan  by  10  percent.  Assuming  a  con- 
tinuance of  this  tendency,  it  is  estimated  that  near- 
ly 70,000  passengers  will  travel  to  the  Brooklyn 


From  Queens  the  total  rush  hour  load  is  esti- 
mated at  342,000  passengers  by  1970.  On  the 
basis  of  current  trends  this  study  assumes  that 
some  53,400  of  these  passengers  will  utilize  the 
B.  M.  T.  lines  running  through  Brooklyn  to  enter 
Manhattan  at  or  below  14th  Street.  On  this  basis 
the  balance  of  288,600  passengers  would  enter 
Manhattan  direct  from  Queens.  The  potential  nor- 
mal capacity  of  existing  lines,  available  through 
remedial  measures,  is  estimated  at  221,200  passen- 
gers during  7-9  A.  M.  Therefore,  new  facilities 
with  a  normal  capacity  of  67,400  passengers  are 
indicated;  and  this  need  can  be  met  by  the  con- 
struction of  one  new  2-track  subway  with  a  nor- 
mal 7-9  A.  M.  capacity  of  90,000  passengers.  The 
provision  of  such  a  line  would  leave  an  excess  ca- 
pacity of  22,600  passengers  which  would  reduce 
the  amount  of  crowding  during  7-9  A.  M.  to  that 
extent. 

No  specific  route  studies  for  these  new  lines  were 
undertaken,  but  it  seems  that  at  least  225  miles  of 
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single  track  would  be  required  for  main  lines  and 
feeders.  At  an  assumed  cost  of  $4,000,000  per 
mile  for  construction,  equipment,  yards,  power 
plants,  etc.,  these  new  lines  would  require  outlays 
of  at  least  $900,000,000  before  the  year  1970.  Even 
assuming  that  any  such  amount  could  be  provided, 
the  question  arises  as  to  whether  the  life  of  the  city 
might  not  be  so  reorganized  as  to  make  these  out- 
lays unnecessary.  For  present  purposes,  however, 
this  estimate  is  useful  as  a  guage  of  the  cost  of 
continuing  recent  trends. 

UNIFICATION 

Besides  new  lines,  there  are  other  transit  items 
that  must  be  considered  in  connection  with  the 
master  plan  and  capital  program.  One  of  these 
items  is  the  unification,  or  acquisition  by  the  city, 
of  the  I.  R.  T.  and  B.  M.  T.  and  the  joint  opera- 
tion of  all  rapid  transit  by  a  public  agency.  It  is 
not  possible  in  this  report  to  review  the  history  of 
rapid  transit  operation  in  New  York.  It  is  perti- 
nent, however,  to  recall  the  fact  that  the  city  paid 
for  part  of  the  construction,  and  in  some  instances, 
equipment  for  the  I.  R.  T.  and  B.  M.  T.  subways. 
The  operating  companies  paid  the  balance  and  con- 
tracted to  provide  transportation  service  on  these 
systems.  It  is  believed  that  unification  will  make 
possible  a  single  coordinated  system,  with  unified 
control  and  better  service  to  the  public,  but  this 
study  did  not  attempt  to  determine  the  resulting 
operating  costs  or  economies. 

It  is  unlikely  that  private  agencies  can  be  in- 
duced to  finance  the  construction  of  new  lines. 
Private  capital  was  not  able  to  do  so  in  the  past; 
hence  the  building  of  new  lines  must  be  treated  as 
a  public  enterprise.  If  the  city  should  own  the  en- 
tire transit  system  as  a  result  of  unification  it  might 
be  possible  to  reduce  the  costs  of  new  lines  proposed 
in  this  study.  This  could  be  done  by  utilizing  ex- 
isting routes  of  the  B.  M.  T.  in  downtown  Man- 
hattan and  thus  save  at  least  $100,000,000  of  the 
$900,000,000  estimated  as  necessary  to  build  the 
new  lines  needed  by  1970.  In  arriving  at  the  costs 
of  remedial  measures,  however,  the  staff  assumed 
that  the  operating  companies  would  furnish  the  ad- 
ditional rolling  stock  required.  Under  unification 
the  city  would  have  to  finance  remedial  measures 
and  the  cost  of  this  new  equipment  as  well.  Staff 
analyses  indicate  that  these  new  cars  will  add  about 
$50,000,000  to  the  estimated  costs  of  remedial 
measures  previously  discussed  in  this  report.  There- 
fore, on  the  basis  of  this  study  there  would  be  a 
net  saving  of  approximately  $50,000,000  on  the  es- 
timated costs  of  new  lines  and  remedial  measures 
under  unification. 


The  costs  of  unification  have  been  variously  es- 
timated at  $429,500,000  — tentative  price  fixed  by 
a  Transit  Commission  study  in  1924;  $436,157,000 
— -  Seabury-Berle  Plan;  $320,000,000  —  tentative 
price  as  reported  in  the  New  York  Times  of  May 
13,  1938.  A  constitutional  amendment  permitting 
the  city  to  issue  up  to  $315,000,000  of  bonds,  ex- 
empt from  the  ten  percent  debt  limit,  for  the  pur- 
chase of  rapid  transit  was  approved  by  the  electo- 
rate in  the  fall  of  1938. 

For  the  purposes  of  this  study,  it  is  assumed  that 
the  acquisition  of  the  I.  R.  T.  and  B.  M.  T.  prop- 
erties will  cost  about  $315,000,000  (or  the  ex- 
change of  an  equivalent  amount  of  city  obliga- 
tions). In  addition,  the  staff  estimates  that  ap- 
proximately $85,000,000  will  be  required  to  effect 
physical  transfers,  inter-connections,  and  for  neces- 
sary equipment  and  contingencies,  that  will  be 
needed  to  provide  the  improved  service  that  may 
be  generally  expected  after  unification. 

Unification  is  desirable  from  the  long  term  view- 
point, not  only  because  of  the  improved  service 
possible  through  unified  operation  and  the  greater 
ease  of  carrying  out  remedial  measures,  but  also 
because  a  city-owned  system  can  be  coordinated 
with,  and  needed  new  lines  can  be  more  readily  in- 
tegrated in,  a  comprehensive  plan  for  city  develop- 
ment. 

LINES  UNDER  CONSTRUCTION 

In  preceding  sections  of  the  report  it  was  as- 
sumed that  the  potential  normal  operation  of  the 
Independent  system,  as  shown  by  Figure  17,  would 
be  available  in  1970.  Consequently,  with  the  ex- 
ception of  the  Sixth  Avenue  line  of  the  Indepen- 
dent system  (which  is  needed  to  handle  traffic  in 
Manhattan),  none  of  the  lines  under  construction 
or  authorized  in  the  1937  Capital  Outlay  Budget 
increase  the  "rated"  passenger  capacity  (as  de- 
fined herein)  of  lines  into  Manhattan  south  of 
60th  Street.  Extensions  of  the  Concourse  line,  the 
Fulton  Street  and  Culver  lines  in  Brooklyn,  or  of 
the  Queens  line,  will  obviously  make  the  Indepen- 
dent service  available  to  a  greater  number  of  peo- 
ple, but  will  not  increase  the  rated  capacity  of 
these  lines  to  bring  more  people  into  lower  Man- 
hattan. 

The  convergence  of  the  collecting  and  distribut- 
ing branches  of  the  various  lines  from  each  borough 
at  the  relatively  few  tracks  in  tunnel  or  bridge 
crossings  into  lower  Manhattan  limits  the  capacity 
of  each  line  to  the  number  of  Manhattan  bound 
trains  that  can  be  operated  over  the  tracks  avail- 
able at  such  crossings.  For  example,  the  proposed 
Concourse  line  extension  will  bring  transit  service 
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to  a  larger  area  of  The  Bronx,  but  the  number  of  project  of  first  priority,  especially  since  the  several 

"rush  hour"  passengers  that  this  line  can  bring  studies  of  the  Mayor's  Committee  indicate  needs 

into  lower  Manhattan  from  The  Bronx  is  limited  for  other  equally  urgent  public  services,  the  costs 

to  the  number  of  trains  that  can  be  operated  of  which  materially  exceed  the  city's  expected 

through  the  155th  Street  tunnel  as  well  as  to  the  ability  to  finance  such  improvements.  Inasmuch  as 

combined  number  of  trains  originating  in  Man-  the  required  new  lines  from  Brooklyn  are  predi- 

hattan  and  The  Bronx  that  can  travel  over  the  cated  upon  the  eventual  removal  of  the  Fulton 

two  southbound  tracks  in  Manhattan  below  145th  Street  Elevated  and  the  B.  M.  T.  tracks  on  the 

Street.    This  study  was,  therefore,  concerned  with  Brooklyn  Bridge,  the  staff  acknowledged  the  de- 

the  costs  of  completing  dines  under  construction  sirability  of  extending  the  Fulton  Street  subway  at 

or  authorized,  and  the  need  for  proposed  exten-  some  time  prior  to  1970.  However,  additional  funds 

sions  of  lines  shown  on  Figure  17.  have  since  been  made  available  and  contracts  let 

The  Mayor's  Committee  Finance  Study  assumed  for  sections  of  the  subway  construction  so  that  a 
( 1 )  that  authorizations  for  projects  contained  in  the  discussion  of  the  place  of  this  extension  in  a  long- 
1937  and  prior  Capital  Outlay  Budgets  would  be  term  program  is  academic.  The  balance  of  ap- 
financed  to  the  full  extent  of  appropriations  con-  propriations  necessary  to  complete  the  Fulton 
tained  in  these  budgets,  and  (2)  that  bonds  of  Street  line  to  Grant  Avenue  should  be  included  in 
equivalent  amount  would  be  issued.  On  this  basis  the  proposed  transit  program, 
only  the  ballance  of  appropriations  required  to  At  the  time  of  writing  (January  1939)  construe- 
complete  such  projects  would  need  to  be  contained  tion  has  not  yet  commenced  on  the  Concourse  or 
in  future  capital  budgets.  Culver  line  extensions.    Until  a  city-wide  plan  for 

The  lines  under  construction  or  authorized  in  the  transit  has  been  related  to  a  comprehensive  master 

1937  Capital  Outlay  Budget  and  the  additional  plan,  the  staff  believes  that  these  two  extensions 

appropriations  required  to  complete  these  projects  should  be  deferred.    They  will  not  increase  the 

are  shown  on  this  page.  rated  capacity  of  lines  into  work  centers,  and  it 

Lines  Under  Construction  or  Authorized  in  the  1937  Capital  Outlay  Budget 

Sixth  Avenue    $  18,120,000 

Concourse  extension  to  Kingsland  Avenue    10,680,000 

Fulton  Street  extension  to  Grant  Avenue    55,600,000 

Culver  connection  with  B.M.T.  (excludes  recapture)   10,179,000 

Other  specific  authorizations  including  station  equipment,  yards,  shops,  cars  and 

facilities  for  lines  under  operation    10,000,000 

Total  additional  appropriations  required  to  complete    $104,579,000 


Although  the  Rockaway  line  (carried  in  the  1937 
but  omitted  from  the  1938  Capital  Outlay  Bud- 
get) is  not  included  in  the  above  tabulation,  out- 
lays aggregating  more  than  104  million  dollars  will 
be  needed  to  complete  these  projects  already 
authorized. 

Like  other  elements  of  the  master  plan  that  in- 
fluence the  direction  of  the  city's  development, 
transit  should  be  examined  from  a  city-wide  point 
of  view  with  particular  reference  to  a  coordinated 
system.  It  is  from  such  an  approach  that  the  staff 
has  attempted  to  evaluate  the  above  projects. 

In  order  to  obtain  the  potential  rated  capacity 
of  the  Independent  as  used  in  this  study,  it  will 
be  necessary  to  complete  the  6th  Avenue  line.  It 
is  questionable  that  the  Fulton  Street  extension 
(which  will  practically  duplicate  an  existing  transit 
line  in  Brooklyn)  can  be  demonstrated  to  be  a 


may  develop  that  a  coordinated  plan  for  rapid  tran- 
sit construction  and  operation  will  provide  better 
service  to  the  same  outlying  areas  through  other 
lines  and  thus  render  these  particular  extensions 
unnecessary. 

As  nearly  as  can  be  determined,  the  items  listed 
under  "Other  Specific  Authorizations"  are  projects 
necessary  to  the  operation  of  the  subway  systems. 
They  can  probably  be  completed  with  additional 
appropriations  of  about  $10,000,000  above  the 
amounts  already  authorized. 

DEPRECIATION 

In  addition  to  remedial  measures,  new  lines,  uni- 
fication and  lines  under  construction  or  authorized, 
consideration  should  be  given  to  the  depreciation 
and  contingent  type  of  project  which  could  not  be 
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dealt  with  individually  in  this  study.  Such  needs 
would  presumably  be  financed  as  capital  projects 
rather  than  as  items  replaceable  through  mainte- 
nance. These  projects  include  the  replacement  of 
worn-out  equipment  and  structures,  and  such  un- 
foreseen needs  as  construction  of  new  power  plants 
or  additional  facilities  that  may  be  required  for 
lines  in  operation. 

Depreciation  Rates 

Since  the  staff  could  not  undertake  investiga- 
tions that  would  indicate  the  probable  extent  of 
such  needs  over  the  next  thirty  years,  these  items 
were  determined  on  the  basis  ofi  a  depreciation  fac- 
tor. Income  statements  contained  in  a  1936  report 
of  the  Transit  Commission  show  that  the  I.  R.  T. 
reserve  for  depreciation  is  equivalent  to  about  0.29 
percent  of  the  company's  investment;  and  in  the 
case  of  the  B.  M.  T.,  0.45  percent.  The  Board  of 
Transportation  report  for  the  fiscal  year  ending 
June  30,  1938  contains  a  tentative  figure  for  de- 
preciation of  the  structures  and  equipment  of  the 
railroad  which  is  0.17  percent  of  the  total  invest- 
ment in  the  Independent  system. 

The  statements  in  the  Transit  Commission  re- 
port do  not  enumerate  the  particular  facilities  cov- 
ered by  the  I.  R.  T.  and  B.  M.  T.  depreciation  re- 
serves. It  would  seem  unlikely,  however,  that 
these  funds  are  being  reserved  for?  the  obsolescence 
of  that  portion  of  these  lines  constructed  by  the 
city.  It  may  be  assumed  that  these  company  re- 
serves provide  only  for  depreciation  of  equipment 
purchased  by  the  I.  R.  T.  and  B.  M.  T.  and,  there- 
fore, are  not  as  inclusive  as  the  Independent  de- 
preciation reserve.  No  generating  plants  have 
been  built  in  connection  with  the  Independent  Sub- 
way since  power  for  the  operation  of  this  system 
is  purchased;  but  power  plant  depreciation  is  un- 
doubtedly included  in  the  I.  R.  T.  and  B.  M.  T. 
reserve.  The  selection  of  a  depreciation  factor  is 
further  complicated  by  the  fact  that  different  ele- 
ments of  a  rapid  transit  railroad  have  varying 
rates  of  obsolescence.  For  example,  tunnels  gen- 
erally do  not  wear  out  as  fast  as  elevated  struc- 
tures. Reference  to  the  "Proceedings  of  the  Tran- 
sit Construction  Commissioner  of  1920"  suggests 
that  whereas  power  plants  obsolesce  in  less  than  25 
years,  some  equipment  may  be  expected  to  serve 
for  35  years,  and  certain  types  of  elevated  struc- 
tures for  more  than  50  years. 

Lack  of  time  did  not  permit  a  study  of  separate 
depreciation  rates  for  each  type  of  structure  and 
equipment.  Under  the  circumstances  it  was  be- 
lieved that  an  average  of  the  depreciation  rates 
employed  by  the  I.  R.  T.,  B.  M.  T.  and  Indepen- 
dent would  represent  a  reasonable  allowance  for 


obsolescence  and  contingencies  if  applied  to  the 
total  investment  in  these  railroads.  Although  this 
average  is  only  0.3  percent  yearly,  many  items  are 
replaced  through  maintenance,  payable  from  oper- 
ating revenues. 

Investment  in  Rapid  Transit 

Figures  from  the  Transit  Commission  and  the 
Board  of  Transportation  indicate  that  as  of  June 
30,  1936,  the  city's  investment  in  rapid  transit  ex- 
ceeded $1,000,000,000  apportioned  approximately 
as  follows: 

I.  R.  T.  $186,627,000 
B.  M.  T.  207,945,000 
Independent  696,944,000 

$1,091,516,000 

The  Mayor's  Committee  on  City  Planning  Fi- 
nance Study  estimates  that  the  financing  of 
authorizations  contained  in  the  1937  Capital  Out- 
lay Budget  will  bring  the  city's  investment  to 
more  than  $1,103,000,000.  In  addition  to  amounts 
spent  by  the  city,  the  I.  R.  T.  and  B.  M.  T. 
companies  have  invested  over  $500,000,000  for 
construction  and  equipment.  The  total  investment 
in  rapid  transit,  therefore,  approximates 
$1,600,000,000. 

The  main  objective  of  this  study  was  the  deter- 
mination of  needs  under  the  conditions  assumed 
and  the  scheduling  of  projects  to  meet  these  re- 
quirements over  three  6-year  periods.  Staff  esti- 
mates of  the  amounts  needed  for  depreciation  are 
based  on  the  city's  investment  as  of  the  beginning 
of  each  6-year  period.  This  is  a  deferred  depreci- 
ation allowance  insofar  as  projects  completed  with- 
in a  6-year  period  are  concerned.  But  the  amounts 
increase  each  six  years  in  accordance  with  the 
amount  of  authorizations  suggested  for  new  proj- 
ects, and  it  was  believed  a  practical  method  for 
this  study. 

At  the  beginning  of  the  first  6-year  period  (1939 
to  1944  inclusive)  the  city's  investment  was  taken 
as  $1,103,360,000.  There  is  usually  a  considerable 
lag  between  budget  authorizations  and  actual  ex- 
penditures during  any  year.  While  over  $60,000,000 
of  capital  funds  were  authorized  for  transit  in  No- 
vember 1936,  only  slightly  more  than  $35,000,000 
was  actually  spent  for  transit  projects  during  the 
entire  year.  This  figure  excludes  contract  liability. 
Consequently  it  was  assumed  that  $1,103,360,000 
would  represent  the  city's  investment  at  the  end 
of  1938. 

During  the  6-year  period  1939  to  1944  the 
following  suppositions  would  add  $678,720,000  to 
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the  city's  investment:  (1)  that  unification  will  be 
effected  at  a  cost  of  $400,000,000;  (2)  that  reme- 
dial measures  should  be  carried  out  by  the  end  of 
1956,  which  at  an  aggregate  cost  of  $135,000,000 
for  constructions,  equipment  and  new  cars  would 
require  $45,000,000  during  each  6-year  period; 
(3)  that  lines  under  construction  or  authorized  will 
be  completed  to  the  extent  of  $83,720,000  (see 
Table  49);  and  (4)  that  at  least  $150,000,000 
should  be  expended  on  new  lines,  so  that  the 
necessary  additional  service  will  be  available  by 
the  year  1970.  Thus  at  the  beginning  of  the  second 
6-year  period  (1945  to  1950  inclusive),  the  city's 
investment  would  aggregate  $1,782,080,000. 

During  the  six  years,  1945  to  1950,  the  following 
expenditures  would  increase  the  city's  investment 
by  $195,000,000  to  a  total  of  $1,977,080,000  at 
the  beginning  of  the  year  1951:  remedial  measures 
$45,000,000  and  new  lines  $150,000,000. 

Allowance  for  Depreciation 

On  the  basis  of  a  0.3  percent  rate  an  average  of 
almost  $3,320,000  of  capital  funds  would  be  needed 
each  year  to  cover  depreciation  and  contingencies 
on  the  city's  investment  of  $1,103,360,000  in 
transit. 

For  the  first  6-year  period,  1939  to  1944  in- 
clusive, therefore,  the  allowance  would  aggregate 
$19,850,000  assuming  that  no  reserve  were  set  up 
on  any  additional  investments  in  new  construction 
and  equipment  that  may  be  financed  during  this 
period. 

For  the  second  6-year  period,  1945  to  1950  in- 
clusive, the  allowance  would  be  $32,000,000  at  a 
rate  of  0.3  percent  per  year  on  the  assumed  in- 
vestment of  $1,782,080,000. 


For  the  third  6-year  period,  1951  to  1956  in- 
clusive, $35,600,000  would  be  required  for  depre- 
ciation and  contingencies  on  the  investment  of 
$1,977,080,000  assumed  at  the  beginning  of  the 
year  1951.    See  Table  49. 

COST  OF  INDICATED  TRANSIT 
IMPROVEMENTS 

The  costs  of  rapid  transit  projects  indicated  by 
this  study  are  summarized  in  Table  49  according 
to  the  three  6-year  periods  employed  in  the  Fi- 
nance Study.  Remedial  measures  should  be  under- 
taken immediately  to  relieve  overcrowding  on  the 
I.  R.  T.  and  to  permit  full  utilization  of  the 
potential  capacity  of  existing  facilities.  But  in 
order  to  coordinate  these  improvements  with  new 
lines,  it  seems  preferable  to  schedule  expenditures 
equally  over  the  three  6-year  periods. 

Under  unification  there  will  be  no  saving  on 
I.  R.  T.  remedial  measures  but  the  routing  of  new 
lines  and  their  connection  with  the  B.  M.  T.  in 
Manhattan  may  make  certain  of  these  improve- 
ments unnecessary.  Since  the  savings  are  prob- 
lematical, Table  49  shows  eighteen-year  ex- 
penditures aggregating  $135,000,000  (I.  R.  T. 
@  $76,250,000;  B.  M.  T.  @  $8,750,000;  and 
new  rolling  stock  @  $50,000,000). 

With  unification,  new  lines  that  will  be  needed 
by  1970  are  estimated  to  cost  $800,000,000  and, 
if  expenditures  are  spread  about  equally  over 
thirty-two  years,  only  $150,000,000  would  be 
scheduled  during  each  6-year  period.  At  this  rate 
of  construction,  the  entire  system  of  new  lines 
could  be  operating  by  the  year  1970. 

Inasmuch  as  unification  now  seems  assured,  it 
is  assumed  that  expenditures  of  $400,000,000,  or 


TABLE  49 

Schedule   of   Expenditures  for  Indicated  Transit  Improvements 
(Figures  in  Millions  of  Dollars) 

Project 

1939-44 

1945-50 

1951-56 

18-Year 
Total 

Remedial  measures 
New  lines 
Unification 

45.00 
150.00 
400.00 

45.00 
150.00 

45.00 
150.00 

135.00 
450.00 
400.00 

Total  new  projects 
Pending  projects 

595.00 
83.72 

195.00 

195.00 

985.00 
83.72 

Sub-total 
Depreciation 

678.72 
19.85 

195.00 
32.00 

195.00 
35.60 

1,068.72 
87.45 

Totals 

698.57 

227.00 

230.60 

1,156.17 
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an  equivalent  bond  issue,  will  be  necessary  at 
some  time  prior  to  1945.  This  outlay  is  supposed 
to  cover  purchase  of  the  I.  R.  T.  and  B.  M.  T. 
as  well  as  improvements  to  effect  transfers,  inter- 
connections and  contingencies.  Table  49  lists  ex- 
penditures for  new  projects  (remedial  measures, 
new  lines  and  unification)  of  595  million  dollars 
the  first  six  years,  and  of  195  million  dollars  for 
the  second  and  third  periods. 

Under  "pending  projects"  the  schedule  (Table 
49)  calls  for  outlays  of  $83,720,000  during  1939- 
44  to  complete  the  following  projects  to  which  the 
city  is  partially  committed  through  authorizations 
in  the  1938  Capital  Outlay  Budget:  6th  Avenue 
line — 18.12  million  dollars;  Fulton  Street  ex- 
tension to  Grant  Avenue — 55.6  million  dollars; 
and  other  specific  authorizations  including  station 
equipment,  yards,  shops,  cars  and  facilities  for 
lines  under  operation — 10  million  dollars. 

Items  not  otherwise  provided  for  in  this  study 
would  be  included  under  "Depreciation,"  exclud- 
ing that  portion  of  the  rapid  transit  system  re- 
placeable through  maintenance.  Table  49  sched- 
ules expenditures  of  19.85  million  dollars  for  these 
items  during  the  first  6-year  period;  32  million 
dollars  for  the  second;  and  35.6  million  dollars 
for  the  6-year  period  ending  with  1956. 

On  the  basis  of  this  analysis  expenditures  aggre- 
gating $1,156,170,000  are  called  for  during  the 
next  eighteen  years;  698.57  million  dollars  during 
the  six  years  1939-1944,  227  million  dollars  in  the 
second  6-year  period,  and  230.6  million  dollars 
over  the  third  period. 

If  the  expenditures  summarized  in  Table  49  are 
made  during  the  next  eighteen  years,  the  city's 
investment  in  rapid  transit  would  approximate  two 
and  one-quarter  billion  dollars  in  the  year  1957, 
which  figure  is  equivalent  to  6.15  percent  of  the 
36.4  billion  dollars  national  debt  as  of  the  fiscal 
year  1937.  Although  not  all  of  this  tremendous  in- 


vestment would  be  represented  by  outstanding 
debt  in  the  year  1956,  it  is  of  interest  to  compare 
transit  indebtedness  to  other  term  obligations  of 
New  York  City. 

Rapid  Transit  Debt 

Analyses  made  by  the  staff  in  the  course  of  the 
Finance  Study  reveal  that  of  the  2,046.4  millions 
of  corporate  stock  and  serial  bonds  issued  for  per- 
manent improvements  and  outstanding  December 
31,  1937,  thirty-seven  percent  or  757.06  millions  of 
dollars  represented  investments  in  rapid  transit. 
The  last  of  these  transit  obligations  will  not  ma- 
ture until  the  fiscal  year1  ending  June  30,  1983,  and 
will  require  about  1.11  million  dollars  for  debt 
service  at  that  time. 

Table  50  indicates  the  amounts  of  these  obliga- 
tions estimated  to  be  outstanding  at  several 
periods  up  to  1956  and  the  debt  service  thereon, 
but  these  figures  do  not  include  new  term  debt 
issued  since  December  31,  1937.  The  longer  term 
of  transit  obligations  is  reflected  in  the  relative  in- 
crease of  the  amounts  outstanding  and  the  debt 
service,  which  reach  45.3  and  40.4  percent  respec- 
tively of  the  totals  by  June  30,  1956;  in  1970 
about  482  million  of  this  transit  debt  (73.2  percent 
of  the  total  of  these  transit  bonds)  will  still  be  out- 
standing and  will  require  24.5  million  dollars  for 
debt  service. 

The  staff  did  not  attempt  to  determine  the  prob- 
able proportions  of  total  future  debt  that  may  be 
due  to  rapid  transit.  But  the  figures  in  Table  50 
are  indicative  of  the  large  debt  service  costs  on 
account  of  transit  in  relation  to  other  improve- 
ments for  which  obligations  were  issued  in  the 
past. 

Future  Expenditures  and  Resources 

The  Finance  Study  revealed  that  the  city's  re- 
sources would  probably  permit  expenditures  of 
2,032.78  million  dollars  during  the  eighteen  years 


TABLE  SO 
Rapid  Transit  Debt  &  All  Term  Debt 

Outstanding  as  of  December  31,  1937 
(Figures  in  Millions  of  Dollars) 


Date 

Outstanding  Debt 

Estimated  Debt  Service 

Total 

Transit 

% 

Total 

Transit 

% 

12/31/38 

2,013.3 

7S2.7 

37.4 

118.5 

38.0 

32.1 

6/30/42 

1,890.4 

74S.1 

39.4 

108.3 

37.8 

34.9 

6/30/47 

1,804.1 

733.2 

40.6 

100.4 

37.4 

37.5 

6/30/S2 

1,716.4 

700.3 

40.8 

96.2 

36.4 

38.0 

6/30/56 

1,464.0 

664.0 

4S.3 

86.4 

34.8 

40.4 
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ending  in  1956  for  capital  projects.  However,  the 
reservation  of  168.24  million  dollars  as  a  debt 
cushion  was  recommended,  which  would  leave 
1,864.54  million  dollars  of  capital  outlays  for  all 
purposes. 

During  the  thirteen  years  1924-36,  rapid  transit 
improvements  accounted  for  about  45  percent  of 
all  capital  expenditures.  The  transit  expenditures 
shown  in  Table  49  would,  if  made  as  capital  out- 
lays, account  for  62  percent  of  the  city's  indicated 
resources,  and  there  would  remain  only  a  little 
more  than  700  million  to  cover  capital  outlays  for 
all  other  improvements,  including  water  supply, 
schools,  etc. 

It  is  not  the  purpose  of  this  study  to  formulate 
a  capital  program  including  the  several  types  of 
permanent  improvements.  However,  the  extent  of 
future  outlays  indicated  for  transit  in  relation  to 
the  city's  probable  capacity  to  finance  such  proj- 
ects, and  the  relatively  large  debt  service  charges 
on  prior  transit  improvements,  suggest  the  magni- 
tude of  the  problem  and  the  impracticability  of  a 
solution  along  traditional  lines.  How  is  the  city 
to  obtain  desirable  transit  facilities  and  at  the 
same  time  those  many  other  public  improvements 
needed  to  correct  present  deficiencies  and  to  pro- 
vide adequate  services  in  the  future?  All  of  the 
public  improvements  indicated  as  desirable  by  the 
several  Mayor's  Committee  Studies  cannot  be 
financed  within  the  next  eighteen  years  unless  the 
city's  resources  as  forecast  in  the  Finance  Study 
are  enlarged  by  additional  revenue  from  present 
sources,  or  by  increased  income  from  the  subway 
system  or  other  sources. 

The  Master  Plan  and  Transit 

A  self-sustaining  transit  system,  or  one  partially 
subsidized,  operated  by  a  public  authority  may 
solve  the  financial  problems  of  transit  operation 
and  capital  improvements.  Further  consideration 
of  rapid  transit  schedules  in  the  eighteen-year  pro- 
gram may  be  found  in  the  "Program  for  Perma- 
nent Improvements,"  Volume  III  of  this  series  of 
reports. 

This  study  is  predicated  upon  the  population 
distribution  that  would  result  from  the  residential 
pattern  indicated  by  the  Residential  Area  study, 
and  the  continuance  of  a  large  proportion  of  the 
working  population  in  lower  Manhattan.  In  effect 


it  reveals  the  impracticability  of  providing  the 
transit  required  by  such  a  pattern  of  development. 
A  master  plan  embodying  a  different  pattern  of 
population  distribution  and  altered  relationships 
between  residential  and  working  centers  would 
obviously  produce  somewhat  different  transit 
"needs"  based  upon  the  requirements  for  transit 
service  dictated  by  such  plan. 

Even  if  urban  population  continues  to  increase, 
it  appears  unlikely  that  the  city  can  attain  an 
ultimate  population  of  9.2  millions  unless  it  faces 
the  need  for  large  expenditures  upon  additional 
rapid  transit  facilities.  The  extent  to  which  new 
feeder  lines,  or  extensions  of  present  lines,  would 
add  to  the  congestion  of  lines  already  taxed  to 
capacity  as  compared  to  the  relief  that  might  be 
afforded  by  alternate  routes,  presumably  embody- 
ing more  circumferential  links,  should  be  carefully 
investigated  in  order  to  determine  the  desirability 
and  practicability  of  such  lines  as  have  been  pro- 
posed. 

It  is  apparent  that  the  capacity  of  existing  lines 
can  be  increased  by  various  remedial  measures  to 
relieve  bottle-necks  in  the  present  system.  Addi- 
tional crosstown  lines,  which  would  provide  alter- 
nate traffic  routings  and  encourage  the  diffusion  of 
development,  should  be  given  consideration.  It  is 
also  patent  that  expenditures  for  transit  as  well 
as  for  other  permanent  improvements  will  be 
limited  by  the  city's  indicated  financial  resources. 
Therefore,  only  the  more  urgent  projects  should 
be  included  in  a  balanced  outlay  program,  and 
duplication  of  existing  services  should  be  avoided. 

New  York  is  indeed  fortunate  that  under  the 
New  Charter,  city  planning  has  become  a  perma- 
nent function  of  municipal  government.  The  City 
Planning  Commission  will  be  able  to  give  careful, 
unbiased  consideration  to  the  city's  future  develop- 
ment and  to  guide  its  growth  in  an  orderly  manner. 
This  study  suggests  that  rapid  transit  is  such  a 
potent  force  in  determining  the  direction  of  growth 
that  it  may  be  employed  to  guide  desirable  de- 
velopment. 

If  the  city  is  to  conserve  its  financial  resources 
and  at  the  same  time  further  the  social  and  eco- 
nomic life  of  its  inhabitants  through  the  provision 
of  necessary  public  services,  it  is  essential  that 
rapid  transit  and  other  permanent  improvements 
be  coordinated  with  a  comprehensive  Master  Plan 
for  city  development. 
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Other  Public  Services 


INTRODUCTION 

Special  city-wide  studies  of  Highways,  Water 
Supply,  Sanitation,  Parks,  Schools,  and  Rapid 
Transit,  discussed  in  preceding  chapters  of  this 
volume,  include  suggested  programs  in  which  ex- 
penditures are  scheduled  to  meet  the  indicated 
needs  for  these  permanent  improvements.  These 
improvements  have  accounted  for  the  bulk,  of  past 
municipal  expenditures  but  there  are  many  other 
public  works  and  services  of  equal  importance  to 
the  well-being  of  the  city's  inhabitants. 

In  order  to  complete  the  studies  of  all  desirable 
permanent  improvements  that  must  be  considered 
in  future  capital  programs,  it  was  necessary  to  in- 


clude these  "Other  Public  Services."  In  this 
chapter  these  remaining  items  are  grouped  under 
"Docks,"  "Protection,"  "Health,"  and  "Public 
Buildings  and  Miscellaneous." 

Unfortunately,  limitations  of  time  and  resources 
precluded  investigations  of  Other  Public  Services 
comparable  in  method  with  the  six  major  studies 
enumerated  above.  Consequently  the  staff  was 
forced  to  employ  more  general  but  reasonably 
satisfactory  procedures  in  ascertaining  the  prob- 
able expenditures  that  may  be  required  to  pro- 
vide adequate  facilities  for  Docks,  Protection, 
Health,  and  Public  Buildings  and  Miscellane- 
ous. (15) 


Docks 


This  section  of  the  report  considers  water  and 
airport  facilities,  including  dockage,  bulkheading, 
ferries  and  ferry  slips.  While  the  importance  of 
water  borne  commerce  in  the  economy  of  New 
York  and  its  environs  is  obvious,  it  is  of  interest 
to  note  the  position  of  the  port  relative  to  the 
commerce  of  the  United  States  as  a  whole. 

WATER  COMMERCE 

The  commercial  facilities  of  the  Port  of  New 
York  continue  to  handle  about  one-tenth  of  the 
tonnage  and  better  than  30  percent  of  the  value 
of  the  nation's  gross  foreign  and  coastwise  trade. 
Of  the  foreign  trade  alone,  more  than  one-fifth  of 
the  tonnage  and  well  over  one-half  of  the  value 
passes  through  New  York  Harbor.  Table  51  shows 
that  foreign  trade  has  fallen  off  proportionately 
less  in  the  Port  of  New  York  than  in  all  United 
States  ocean  ports,  and  further,  that  this  port  con- 
tinues to  handle  a  fairly  constant  percentage  of 
the  nation's  coastwise  commerce.  Table  51  does 
not  include  any  commerce  designated  as  internal, 
intraport  or  local  traffic  by  the  Board  of  Army 
Engineers. 

While  the  figures  are  not  given  in  Table  51, 
imports  at  the  Port  of  New  York  have  averaged 
about  one-half  and  exports  36  percent  of  the  total 
value  of  United  States  foreign  trade  since  1923. 
(See  Progress  Report  of  the  Mayor's  Committee 
on  City  Planning,  June,  1936.) 


(15)  This  study  was  completed  and  the  original  report 
drafted  in  January,  1939. 


As  a  further  indication  of  the  importance  of 
trade,  the  United  States  census  reports  show  that 
since  1890  more  than  one-quarter  of  the  persons 
employed  in  New  York  City  alone  (excluding  the 
other  cities  within  the  Port  of  New  York)  were 
engaged  in  transportation,  trade  and  communica- 
tion. In  the  year  1930  more  than  850,000  persons 
of  the  3,187,459  total  then  gainfully  employed 
were  reported  as  occupied  in  one  of  these  three 
categories.  Although  the  entire  850,000  were  not 
directly  connected  with  water  commerce  in  1930, 
it  is  reasonable  to  suppose  that  the  employment 
of  a  majority  of  these  persons  depended  upon  port 
activity. 

Port  Facilities 

There  are  roughly  190  miles  of  dockage  and 
wharfage  available  to  accommodate  the  foreign, 
coastwise,  intraport,  and  local  water  commerce  at 
the  Port  of  New  York.  Of  the  total  waterfront 
facilities  about  110  miles  or  56  percent  lie  within 
New  York  City,  and  nearly  85  miles  or  44  per- 
cent are  in  New  Jersey. 

As  revealed  in  Table  52,  the  municipality  owns 
only  28.3  miles  or  26  percent  of  the  waterfront 
facilities  within  New  York  City;  private  interests 
control  about  70  percent  and  the  Federal  and 
State  governments  the  balance  of  the  waterfront. 
Analyses  of  Comptroller's  reports  indicate  that 
$226,000,000  has  been  invested  by  the  city  in 
properties  under  the  jurisdiction  of  the  Dock  De- 
partment, including  docks,  piers  and  bulkheads 
(this  figure  is  exclusive  of  ferries  and  airports). 
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TABLE  52 

Ownership  of  Waterfront  of  New  York  Harbor  in  Miles  Measured  Along  Shore 

(From  Port  Series 

20,  1932,  Army  Engineers) 

OWNERSHIP 

NEW  YORK  CITY 

NEW  JERSEY 

Miles 

Percent 

Miles 

Percent 

Federal  Government 

2.44 

2.24 

1.69 

2.01 

State  Governments 

2. 45 

2.25 

0.96 

1.14 

Municipal 

28.31 

26.00 

3.62 

4-30 

Private 

75.70 

69.51 

77.96 

92.55 

Total 

108.90 

100.00 

84.23 

100.00 

In  1938  these  properties  were  assessed  at  approxi- 
mately $294,000,000;  omitting  land,  the  assessed 
value  of  improvements  was  more  than  $72,750,000. 

The  figures  in  Table  52  show  that  the  city  is 
responsible  for  a  minor  portion  of  the  waterfront 
facilities,  although  its  investment  in  docks  is  con- 
siderable. Reference  to  Table  51  will  reveal  that 
nearly  75  million  tons  of  foreign  and  coastwise 
commerce  were  handled  at  the  Port  of  New  York 
in  1927,  which  is  equivalent  to  about  390,000  tons 
per  mile  of  facility;  in  1936  the  comparative  figure 
was  only  287,000  tons  per  mile.  While  these  figures 
are  not  conclusive  they  do  show  that  in  general 
there  is  no  need  for  expanding  port  facilities,  at 
least  until  the  volume  of  water  commerce  ma- 
terially exceeds  the  present  and  surpasses  the  1925 
tonnage. 

On  the  other  hand  there  is  a  tendency  to  re- 
build certain  portions  of  the  waterfront  to  pro- 
vide the  wider  slips  and  longer  piers  needed  to 
accommodate  the  larger  vessels  now  operating  in 
overseas  service.  There  is  also  some  change  in 
use  of  the  waterfront  as  evidenced  in  the  reclama- 
tion program  now  going  forward  in  connection  with 
marginal  highways  and  park  developments,  and 
the  operation  of  the  foreign  trade  zone  in  Staten 
Island.  These  and  other  factors  tend  to  increase 
the  obsolescence  of  the  older  dockage,  particularly 
along  the  Hudson  River,  and  thus  make  the  mod- 
ernization of  dock  facilities  more  desirable. 

Future  Outlays  for  Piers,  Slips,  etc. 

The  foregoing  suggests  that  replacements  and 
improvements  to  existing  city-owned  facilities  to 
take  care  of  obsolescence  will  require  most,  if  not 
all,  of  the  capital  expenditures  for  docks  during 
the  next  eighteen  years. 

Under  the  new  charter,  dock  improvements  may 
be  financed  by  bonds  with  a  maturity  not  exceed- 
ing fifty  years.    If  the  major  part  of  future  dock 


expenditures  are  required  for  replacement,  this 
charter  provision  suggests  a  fifty-year  deprecia- 
tion allowance  as  normally  sufficient  for  piers, 
slips,  wharfs,  etc.  A  more  reasonable  allowance, 
however,  would  permit  replacements  on  the  basis 
of  twenty-five  or  thirty-year  obsolescence.  Ac- 
cordingly the  obsolescence  rate  was  fixed  at  3.5 
percent  per  year  on  the  capital  investment,  which 
might  also  be  expected  to  take  care  of  contin- 
gencies. Since  land  does  not  depreciate,  the  ob- 
solescence factor  need  be  applied  only  to  the  in- 
vestment in  dock  improvements.  The  allowance 
for  docks  by  six-year  periods  are  included  with 
"bulkheads"  in  the  following  section. 

Bulkheading 

The  Department  of  Docks  is  responsible  for 
bulkheading  in  connection  with  marginal  streets, 
wharfs,  piers,  etc.  This  Department  is  also  called 
upon  to  construct  bulkheads  for  the  protection  of 
parks,  highways,  bridges,  and  other  public  prop- 
erty adjacent  to  water.  In  the  several  Mayor's 
Committee  Studies,  however,  staff  estimates  of  ex- 
penditures include  the  costs  of  bulkheading  when- 
ever such  work  is  incidental  to  a  project.  Con- 
sequently the  only  expenditures  for  bulkheads  that 
need  be  considered  here  are  for  dock,  pier,  and 
wharf  improvements. 

The  72.5  million  dollars  assessed  value  includes 
bulkheading  as  well  as  dockage  under  the  juris- 
diction of  the  Dock  Department  and,  since  future 
needs  for  dockage  seem  to  be  mainly  for  replace- 
ments, the  same  condition  may  be  assumed  to  ap- 
ply to  bulkheading.  On  this  basis  the  staff  esti- 
mates the  capital  outlays  that  will  probably  be 
needed  for  bulkheading  at  the  rate  of  3.5  percent 
on  the  assessed  value. 

Future  Outlays  for  Dockage  and  Bulkheading 

Assuming  that  an  annual  expenditure  equivalent 
to  3.5  percent  on  the  assessed  value  of  dock  and 
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bulkhead  improvements  will  take  care  of  future 
needs,  the  staff  estimated  that  about  $15,450,000 
of  capital  funds  will  be  required  during  each  of 
the  three  6-year  periods,  or  a  total  of  $46,350,000 
over  the  next  eighteen  years. 

The  program  suggested  above  does  not  provide 
for  the  proposed  bulkheading  of  Jamaica  Bay 
since  the  disposition  of  this  great  area  is  still  un- 
decided. This  proposal  calls  for  an  investment  of 
about  $25,000,000  in  bulkheading  alone.  Inas- 
much as  existing  port  facilities  seem  more  than 
adequate  for  the  volume  of  water  commerce 
handled  at  the  Port,  there  is  no  apparent  need 
for  additional  dockage.  In  any  case  the  burden 
of  proof  rests  with  the  proponents  of  the  pro- 
posed development  of  Jamaica  Bay.  At  this  time 
there  seems  to  be  no  justification  for  such  a  cost- 
ly improvement  within  the  next  eighteen  years. 

AIRPORTS 

The  growth  of  air  commerce  calls  for  adequate 
airfields  conveniently  accessible  to  the  center  of 
the  city.  New  York  has  developed  a  splendid 
airport  at  Floyd  Bennett  Field  in  Brooklyn  with 
modern  facilities  which  have  led  experts  to  class 
this  airport  as  one  of  the  few  super-terminals  in 
the  country. 

North  Beach  Airport  in  Queens  is  now  being 
extensively  developed  to  handle  both  land  and  sea- 
planes. Upon  completion  of  present  plans,  this 
airport  will  have  the  facilities  needed  for  con- 
tinental and  trans-oceanic  operations. 

In  addition  to  these  major  airports,  the  city 
maintains  seaplane  landing  stations  on  the  East 
River  at  Wall  Street,  and  at  31st  Street.  It  is 
planned  to  provide  another  East  River  ramp  for 
seaplanes  at  23  rd  Street  and  by  means  of  an 
aerial  ferry  service  thus  to  bring  Floyd  Bennett 
Field  within  a  few  minutes  of  business  centers  in 
Manhattan. 

Investments  in  Airports 

The  following  tabulation  shows  the  city's  orig- 
inal investment  in  these  airports  as  well  as  the 
amounts  that  are  expected  to  be  expended  by  the 
city  and  the  WPA  for  improvements  now  un- 
der way.  Although  the  entire  program  will  not  be 
completed  by  1939,  the  staff  used  the  $21,482,000 

Original      City  and        -p  .  , 
Airport  costs         WPA  1  otM 

Floyd  Bennett  Field    $4,000,000    $3,000,000  $7,000,000 

North  Beach   1,500,000     12,762,000  14,262,000 

Seaplane  Bases   220,000  220,000 

Totals   $5,500,000   $15,982,000  $21,482,000 


total  as  the  cost  of  airport  facilities  as  of 
1938.  <16> 

Lacking  time  to  develop  quantitative  or  quali- 
tative methods  of  measurement,  the  staff  estimated 
future  needs  on  the  basis  of  this  investment  in 
airports.  Air  transport  is  making  rapid  strides  not 
only  in  commerce  handled  but  in  technical  im- 
provements. Hence  it  may  be  supposed  that  air- 
port facilities  will  obsolesce  at  a  faster  rate  than 
other  types  of  permanent  improvements. 

Future  Airport  Outlays 

The  use  of  an  obsolescence  factor  does  not  im- 
ply the  need  for  complete  replacement  of  facilities 
but  is  presumed  to  allow  for  such  improvements 
as  may  be  necessary  to  keep  pace  with  future 
technical  developments  and  operating  practices, 
as  well  as  for  desirable  expansion  of  airports. 

Because  of  the  relatively  rapid  changes  to  be 
expected  in  the  future,  outlays  for  the  first  6-year 
period  were  determined  on  the  basis  of  5  percent 
per  year  on  the  total  capital  investment;  for  the 
second  6-year  period  a  rate  of  6  percent  was  em- 
ployed; and  7  percent  was  used  for  the  third 
period.  This  cumulative  increase  in  the  deprecia- 
tion rate  is  believed  to  be  a  conservative  "factor 
of  safety"  in  estimating  capital  outlays  for  airport 
facilities,  it  will  probably  cover  contingencies  as 
well  as  depreciation  due  to  future  improvements. 
On  this  basis,  about  $6,450,000  would  be  needed 
during  the  first  6-year  period,  $7,750,000  for  the 
second,  and  $9,000,000  during  the  third  period; 
or  a  total  of  23.2  million  dollars  for  the  eighteen 
years  ending  with  1956. 

FERRIES  AND  FERRY  SLIPS 

With  the  opening  of  new  tunnels  and  bridges, 
some  of  the  ferry  routes  have  become  unnecessary. 
In  fact  the  receipts  from  the  municipal  ferries  are 
less  than  operation  and  maintenance  costs  alone. 

The  expected  decline  in  the  rate  of  population 
growth  and  the  great  increase  in  bridge  and  tunnel 
crossings,  either  planned  or  under  construction, 
suggest  that  future  capital  expenditures  for  ferries 
will  be  materially  less  than  in  the  past. 

It  is  not  unlikely,  however,  that  the  current 
practice  of  locating  public  institutions  on  islands, 
along  with  other  increases  in  public  services,  such 
as  the  use  of  barges  for  disposal  of  sewage  residue 
after  treatment,  may  require  outlays  that  will  to 
some  extent  offset  this  indicated  decline  in  ferry 
expenditures. 


(16)  The  plan  for  North  Beach  has  been  revised  since  this 
study  was  completed;  enlarged  facilities  will  increase  the 
amount  of  investment  shown  in  this  tabulation. 
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Past  Expenditures  for  Ferries 

Staff  analysis  of  the  Comptroller's  reports  show 
that  during  1924-36  nearly  $20,000,000  was  spent 
on  ferries;  the  average  annual  outlay  was  1.4 
million  dollars,  but  in  recent  years  the  amounts 
have  averaged  less  than  one-quarter  million 
dollars. 

Prior  to  1938,  ferries  were  under  the  jurisdiction 
of  the  now  defunct  Department  of  Plant  and 
Structures;  the  charter  transferred  ferries  to  the 
Dock  Department.  The  staff  was  unable  to  de- 
termine from  available  material  the  extent  of  the 
city's  investments  in  ferries  still  operating. 

Future  Ferry  Outlays 

For  service  to  institutions  now  being  located 
o  r  expanded  o  n  islands,  it  maybe  necessary 
to  continue  the  recent  annual  average  ferry 
outlays  at  least  for  the  immediate  future.  But 
it  seems  that  additional  bridges  and  tunnels 
will  permit  progressive  reductions  in  such  ex- 


penditures at  the  end  of  each  six-year  period. 

Consequently  staff  estimates  for  ferries  and 
ferry  slips  are  based  on  this  outlook.  For  the  first 
6-year  period,  ferry  outlays  of  1.7  million  dollars 
are  proposed;  for  the  six  years,  1945-50,  only  1.6 
million  dollars;  and  for  the  third  6-year  period, 
the  allowance  is  only  1.4  million  dollars. 

DESIRABLE  DOCK  IMPROVEMENTS 

The  probable  costs  of  desirable  capital  improve- 
ments under  the  jurisdiction  of  the  Dock  Depart- 
ment are  summarized  in  Table  53  according  to 
the  three  6-year  periods.  During  the  six  years 
1939-44,  the  suggested  program  totals  23.6  million 
dollars;  for  the  second  period  expenditures  of  24.8 
million  dollars  are  indicated;  and  during  the  six 
years  1951-56  the  program  calls  for  expenditures 
of  nearly  26  million  dollars.  On  this  basis  capital 
outlays  of  74.25  million  dollars  will  be  needed  for 
dock  projects  by  the  year  1956. 


TABLE  S3 

Costs  of  Desirable  Dock  Improvements 

(Figures 

in  Millions  of  Dollars) 

Improvement 

1939-44 

1945-50 

1951-56 

18-Year  Total 

Docks  and  Bulkheads 

1S.4S 

15.45 

15.45 

46.35 

Airports 

6.45 

7.75 

9.00 

23.20 

Ferries 

1.70 

1.60 

1.40 

4.70 

Totals 

23.60 

24.80 

25.85 

74.25 

Protection 

1937  Capital  Outlay  Budget  are  included.  This 
method  is  also  assumed  to  provide  sufficient  out- 
lays to  meet  minimum  needs  for  new  projects, 
depreciation  and  contingencies.  For  each  Depart- 
ment of  the  Protection  group  the  staff  attempted 
to  determine  the  proportion  of  indicated  outlays 
that  may  be  needed  to  take  care  of  depreciation. 
This  is  believed  to  be  of  particular  interest  since 
the  facilities  of  these  Departments  are  generally 
housed  in  comparatively  old  quarters,  particularly 
in  the  built-up  sections  of  the  city. 

POLICE  DEPARTMENT 

During  the  thirteen  years  1924-36,  capital  ex- 
penditures for  Police  projects  averaged  6  cents 
per  capita  per  year.  On  the  basis  of  the  popula- 
tion growth  predicted  by  the  Mayor's  Committee 
staff,  this  past  average  outlay  indicates  expendi- 


The  future  needs  of  the  Police,  Fire  and  Cor- 
rection Departments,  and  the  Armory  Board  for 
permanent  improvements  are  dealt  with  in  this 
section.  It  is  difficult  to  predict  the  magnitude  of 
the  demand  for  such  improvements,  particularly 
when  so  much  depends  upon  future  social  trends. 
Changes  in  the  size  and  distribution  of  popula- 
tion, in  crime  rates  and  in  the  number  and  extent 
of  fires  will,  among  other  things,  be  significant. 

The  staff  found  it  necessary,  however,  to  base 
its  estimates  on  past  per  capita  expenditures. 
Since  protection  facilities  may  be  expected  to  re- 
late directly  to  population,  this  method  is  believed 
to  furnish  a  reasonable  indication  of  future  needs 
for  this  type  of  project. 

The  use  of  per  capita  factors  to  determine  the 
amount  of  expenditures  that  will  probably  cover 
future  needs  presupposes  that  the  balances  of  ap- 
propriations required  to  complete  projects  in  the 
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tures  of  $2,850,000  for  the  6-year  period  1939-44; 
$3,000,000  during  1945-50;  and  $3,150,000  for 
the  6  years  1951-56.  The  eighteen-year  program 
would  then  total  $9,000,000. 

Although  the  city  pattern  envisaged  in  the 
Residential  Area  Study  would  call  for  some  new 
police  stations  and  extension  of  the  telegraph  and 
traffic  light  systems,  the  expected  decrease  in  the 
rate  of  population  growth  suggests  that  some  of 
this  $9,000,000  will  also  be  needed  for  replace- 
ments. The  1938  assessed  value  of  Police  central 
offices,  precinct  station-houses,  garages,  shops  and 
the  telegraph  system  was  approximately  10.25 
million  dollars,  excluding  land.  If  a  3  percent 
depreciation  rate  is  assumed  sufficient  to  take  care 
of  necessary  replacements,  outlays  of  5.5  million 
dollars  are  indicated  for  obsolescence  during  the 
eighteen  years  ending  with  1956.  While  this 
allowance  would  not  provide  for  depreciation  of 
any  projects  undertaken  subsequent  to  1938,  it 
would  leave  only  3.5  million  dollars  available  for 
new  projects. 

FIRE  DEPARTMENT 

During  the  period  1924-36  inclusive,  an  average 
of  10  cents  per  capita  per  year  was  expended  for 
administration,  hook  and  ladder,  and  engine  build- 
ings, garages,  training  schools,  fireboats,  and  the 
fire  alarm  telegraph  system.  This  past  annual 
average  suggests  that  capital  expenditures  for 
needed  Fire  Department  projects  would  be 
$4,750,000  in  the  six  years  1939-44;  for  the  second 
6-year  period  $5,000,000;  and  during  1951-56 
about  $5,230,000;  or  an  eighteen-year  total  of 
$14,980,000. 

As  is  the  case  with  Police  projects,  new  im- 
provements for  the  Fire  Department  will  depend 
upon  the  direction  of  future  city  development,  but 
it  will  also  be  necessary  eventually  to  replace  ob- 
solete buildings.  In  1938,  Fire  Department  prop- 
erties were  assessed  at  about  12.3  million  dollars, 
excluding  land.  If  the  depreciation  factor  is 
again  based  on  replacement  of  the  existing  plant 
in  33  years,  at  least  6.5  million  dollars  would  be 
needed  during  eighteen  years  to  keep  the  physical 
plant  of  the  Fire  Department  up  to  date.  While 
this  allowance  does  not  cover  any  investment  that 
may  be  made  after  1938,  it  would  leave  about 
8.4  million  dollars  for  all  new  projects,  including 
extension  of  the  fire  alarm  telegraph  system. 

CORRECTION  DEPARTMENT 

This  agency  is  charged  with  the  operation  and 
maintenance  of  institutions  for  the  care  and 
custody  of  felons,  misdemeanants,  and  violators  of 
ordinances  or  local  laws,  and  for  the  detention  of 


witnesses.  Its  buildings  include  prisons,  peniten- 
tiaries, farms,  houses  of  detention  and  reforma- 
tories. 

The  annual  average  expenditures  for  capital 
improvements  under  the  jurisdiction  of  the  De- 
partment of  Correction  was  equivalent  to  13  cents 
per  capita  during  the  years  1924-36  inclusive. 
Assuming  that  such  an  outlay  will  provide  for 
future  needs,  the  expected  population  indicates 
expenditures  of  $6,180,000  during  the  first  6-year 
period;  $6,500,000  during  the  second;  and 
$6,800,000  for  the  third  6-year  period.  On  this 
basis  $19,480,000  would  be  required  over  the 
eighteen  years  1939-56. 

If  the  3  percent  depreciation  factor  is  assumed 
to  be  sufficient,  about  9.5  million  dollars  would 
be  required  over  eighteen  years  to  take  care  of 
normal  replacements.  This  estimate  is  based  on 
the  1938  assessed  value  of  17.5  million  dollars  for 
Correction  properties  exclusive  of  land.  If  it 
should  be  necessary  to  make  replacements  at  this 
rate,  there  would  be  slightly  less  than  10  million 
dollars  of  the  eighteen-year  program  available  for 
new  projects. 

ARMORIES 

There  are  over  twenty  National  Guard  and 
Naval  Militia  armories  in  New  York  City,  which 
in  1938  were  assessed  at  10.5  million  dollars  not 
including  land  value.  In  the  thirteen  years  1924- 
36,  city  expenditures  for  armories  averaged  just 
one  cent  per  capita  per  year.  On  this  basis  future 
capital  outlays  would  amount  to  $490,000  during 
the  first  6-year  period  1939-44;  $500,000  the 
second  period;  and  $520,000  during  1951-56; 
the  eighteen-year  total  would  then  aggregate 
$1,510,000. 

Insomuch  as  no  actual  expansion  in  the  number 
of  armory  buildings  seems  necessary,  the  staff 
estimate  presumably  provides  for  obsolescence, 
and  does  not  include  new  buildings.  If,  however, 
obsolescence  is  figured  at  1  percent  of  the  10.5  mil- 
lion dollars  assessed  value,  almost  2  million  dollars 
would  be  needed  for  replacements  over  eighteen 
years.  But  the  staff  estimate  of  $1,510,000  in- 
dicates that  armory  facilities  would  be  completely 
replaced  once  every  128  years.  While  such  a  low 
rate  of  depreciation  may  not  appear  to  be  suffi- 
cient, past  outlays  indicate  that  an  allowance  of 
$1,510,000  will  cover  such  needs. 

COST  OF  DESIRABLE 
PROTECTION  IMPROVEMENTS 

Table  54  summarizes  by  agency  and  six-year 
periods  the  $44,970,000  of  capital  expenditures 
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indicated  by  these  estimates  as  necessary  for  per- 
manent Protection  improvements.  The  suggested 
program  calls  for  outlays  of  $14,270,000  the 
first  6-year  period;  $15,000,000  the  second;  and 
$15,700,000  the  third  period,  ending  in  1956. 

The  employment  of  per  capita  outlays  may  be 
supposed  to  indicate  minimum  expenditures  that 
will  be  required  for  the  most  urgently  needed 


improvements,  especially  since  the  replacement 
needs  of  these  agencies  appear  to  be  so  large  in 
relation  to  the  total  allowances.  Hence  the 
figures  in  Table  54  are  certainly  on  the  conserva- 
tive side,  and  will  probably  not  permit  any  large 
scale  expansion  of  Protection  facilities  beyond  the 
more  urgent  needs  for  such  services. 


TABLE  54 

Costs  of  Desirable  Protection  Improvements 

(Figures  in  Millions  of  Dollars) 

Agency 

1939-44 

194S-S0 

1951-56 

18-Year  Total 

Police 

2.85 

3.00 

3.15 

9.00 

Fire 

4.7S 

5.00 

5.23 

14.98 

Correction 

6.18 

6.S0 

6.80 

19.48 

Armories 

0.49 

0.50 

0.52 

1.51 

Totals 

14.27 

15.00 

15.70 

44.97 

Health 


Under  the  general  heading  of  "Health,"  this  re- 
port discusses  the  probable  needs  of  the  Depart- 
ments of  Hospitals,  Health  and  Welfare  for 
permanent  improvements  necessary  to  carry  on 
these  public  services  during  the  eighteen  years 
1939-56  inclusive.  These  facilities  include  hos- 
pitals, dispensaries,  nurses'  homes,  staff  quarters, 
auxiliary  hospital  buildings,  health  centers  and 
laboratories,  public  welfare  buildings  and  camps. 

The  needs  for  such  facilities  will  be  determined 
by  a  number  of  factors.  The  geographic  distri- 
bution, age  and  racial  characteristics  of  the  popu- 


lation; the  sickness,  birth,  mortality  and  accident 
rates  are  all  of  significance.  The  effectiveness  of 
health  programs,  and  the  extent  of  hospital  build- 
ing in  other  parts  of  the  metropolitan  region  will 
affect  hospital  needs  in  New  York  City.  In 
addition,  the  requirements  for  "Health"  facilities 
should  be  predicated  upon  such  considerations  as 
social  acceptability  of  ward  care  and  of  relief, 
official  policy  in  regard  to  the  maintenance  of 
public  charges  in  voluntary  or  proprietary  hos- 
pitals, the  popularity  of  preventive  health  meas- 
ures, the  length  of  quarantine  periods,  and  gains 


TABLE  55 
Hospital  Construction 

Beds  Provided  in  24  Municipal  and  6  Other  Governmental,  25  Proprietary  and  100  Voluntary  Hospitals  in  New  York  City 

(From  Hospital  Survey  of  New  York) 


Decade 

Population  at 
End  of  Period 

Total  New  Beds 
Provided 

Beds  Provided 
Governmental 

Percent  Governmental 
of  Total  Beds 

1860-69 

1,478,103 

4,771 

424 

8.89 

1870-79 

1,911,698 

2,336 

1,367 

58.52 

1880-89 

2,507,414 

5,519 

1,637 

29.66 

1890-99 

3,437,202 

6,982 

4,953 

70.94 

1900-09 

4,766,833 

3,304 

928 

28.09 

1910-19 

5,620,048 

8,578 

6,111 

71-24 

1920-29 

6,930,446 

4,167 

2,129 

51.09 

Totals 

35,657 

17,549 

49.21 
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in  group  or  government  medicine,  as  well  as  the 
income  level  of  the  city's  inhabitants  and  employ- 
ment conditions  in  New  York. 

HOSPITAL  DEPARTMENT 

For  the  purpose  of  this  study,  however,  certain 
quantitative  standards  were  employed  as  a  basis 
for  determining  the  future  hospital  program. 
Reports  of  the  1935  Hospital  Survey,  recently 
published  by  the  United  Hospital  Fund,  were 
made  available  to  the  staff  and  have  furnished 
considerable  information  and  guidance. 

Present  Hospitals  and  Future  Needs 

The  Hospital  Survey  classes  institutions  for  the 
care  of  the  sick  as  general,  mental,  tuberculosis, 


have  built  and  maintained  hospitals  in  New  York 
City. 

The  Mayor's  Committee  staff  estimates  of  new 
facilities  required  in  the  future  are  based  on  the 
standards  and  costs  per  bed  employed  in  the 
Hospital  Survey.  But  the  staff  population  figures 
(as  given  in  the  Population  Report)  are  lower 
than  the  forecasts  of  future  population  used  in  the 
Hospital  Survey. 

General  hospitals  contained  33,687  beds  in  1934 
and  1,507  additional  beds  were  provided  during 
1935-8.  The  staff  estimated  that  hospitals  now 
under  construction  will  add  1,346  more  beds; 
hence  there  will  be  36,540  beds  shortly  available. 
The  accompanying  tabulation  shows  the  new  beds 
that  will  be  needed  by  the  first  of  the  year  1957. 

This  estimate  is  based  on  4.55  beds  per  thou- 


New  Beds  Needed  in  General  Hospitals 


6 -Year 
Period 

Total  Beds 
Required 

Beds 
Available 

New  Beds 
Needed  by  End 
of  Period 

Cost  of 
New  Beds 

1939-44 

36,890 

36,540 

350 

$  3,290,000 

1945-50 

38,770 

36^90 

1,880 

17„672,OO0 

1951-56 

40,130 

38,770 

1.360 

12,784,000 

Totals  for  eighteen  years 

  3,590 

$33,746,000 

and  acute  communicable  disease  hospitals,  con- 
valescent homes  and  hospitals  for  the  chronically 
ill.  While  there  was  a  total  of  49,465  beds  in 
all  proprietary,  voluntary  and  governmentally 
controlled  hospitals  in  New  York  City,  the  entire 
plant  was  found  to  be  28  percent  depreciated  in 
1934.  Table  55,  showing  hospital  construction  by 
decades  for  155  of  the  208  institutions  in  New 


sand  of  population  with  construction,  equipment 
and  land  costs  of  $9,400  per  bed. 

Hospitals  for  mental  patients  provided  10,146 
beds  in  1934  but  apparently  there  are  no  addi- 
tional facilities  built  or  under  construction  in  New 
York  City.  The  accompanying  estimate  of  future 
needs  allows  for  1.5  beds  per  thousand  of  popula- 
tion with  the  cost  at  $5,500  per  bed. 


New  Beds  Needed  in  Hospitals  for  Mental  Patients 


6 -Year 
Period 

Total  Beds 
Required 

Beds 
Available 

New  Beds 
Needed  by  End 
of  Period 

Cost  of 
New  Beds 

1939-44 

12,175 

10,146 

2,029 

$11,160,000 

1945-50 

12,780 

12,175 

605 

3,328,000 

1951-56 

13,230 

12,780 

450 

2,475,000 

Totals  for  eighteen  years  

3,084 

$16,963,000 

York  City,  not  only  suggests  the  age  of  existing 
facilities  but  also  indicates  the  relation  of  govern- 
mental construction  to  total  beds  provided.  It 
should  be  mentioned,  however,  that  only  a  part 
of  the  governmental  hospitals  were  built  by  the 
city;  both  the  Federal  and  State  Governments 


The  comparatively  large  number  of  beds  needed 
in  the  first  period  shows  that  this  desirable  stand- 
ard of  1.5  beds  per  thousand  of  population  is 
apparently  not  being  maintained,  unless  addi- 
tional hospitals  outside  of  the  city  are  taking  care 
of  the  1938  load.    It  may  be  that  hospitals  not 
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classed  as  "mental"  provide  beds  in  some  cases. 
At  any  rate  the  standard  continues  the  present 
tendency  of  providing  nearly  three-quarters  of  the 
beds  for  mental  cases  outside  of  New  York  City. 

Tuberculosis  and  Acute  Communicable  disease 
hospitals  are  considered  as  a  group  only  for  con- 
venience of  presentation;  they  are  not  necessarily 
interchangeable  facilities.  The  Hospital  Survey 
reports  5,632  beds  available  in  1934,  of  which 
4,648  were  in  tubercular  and  984  in  acute  com- 
municable disease  hospitals.  Unless  erroneously 
included  by  the  staff,  under  "general"  hospitals 
there  are  no  facilities  in  addition  to  those  now 
building.  On  the  basis  of  0.88  "tuberculosis"  beds 
and  0.12  "acute"  beds  per  thousand  of  popula- 
tion and  with  costs  of  $6,000  per  bed,  future  con- 
struction needs  will  be  as  shown  in  the  tabulation. 

This  tabulation  suggests  that  new  buildings 


year  1944.  According  to  Hospital  Survey  stand- 
ards there  should  be  0.9  beds  per  thousand  of 
population;  new  beds  are  estimated  at  $5,500 
each.  On  this  basis  future  requirements  would 
be  as  shown  in  the  tabulation. 

Here  again  it  would  seem  that  the  needs  of  the 
immediate  future  will  not  be  met  by  current  con- 
struction, and  it  is  apparent  that  the  desirable 
standard  of  0.9  beds  is  not  being  maintained. 

Miscellaneous  Buildings  such  as  nurses'  resi- 
dences, dispensaries,  staff  quarters,  power  plants, 
etc.,  generally  represent  about  9  percent  of  the 
total  investment  in  all  hospital  facilities.  On  this 
past  average  the  Mayor's  Committee  staff  based 
its  estimates  of  future  expenditures  that  may  be 
required  for  "miscellaneous"  buildings. 

Table  56  summarizes  the  total  expenditures  in- 
dicated by  the  foregoing  estimates  for  the  several 


New  Beds  Needed  in  Hospitals  for  Tuberculosis  and  Acute  Communicable  Diseases 


New  Beds 

6 -Year 

Total  Beds 

Beds 

Needed  by  End 

Cost  of 

Period 

Required 

Available 

of  Period 

New  Beds 

1939-44 

8,108 

5,632 

2,476 

$14,856,000 

1945-50 

8,520 

8,108 

412 

2,472,000 

1951-56 

8,824 

8,520 

304 

1,824,000 

Totals 

for  eighteen  years  

3,192 

$19,152,000 

necessary  to  provide  the  desirable  bed  capacity 
is  not  keeping  pace  with  needs;  or  the  possibility 
that  patients  may  be  cared  for  either  in  "general" 
hospitals  or  in  other  institutions  within  the  city. 

Convalescent  homes  provided  3,597  beds  at  the 
end  of  1934.  In  so  far  as  the  staff  can  determine 
there  are  no  new  beds  being  provided,  unless  un- 
der "general"  hospitals.  Based  on  one-half  bed 
per  thousand  population  and  a  construction  cost 
of  $4,800  per  bed,  future  needs  are  estimated  as 
shown  in  the  tabulation. 

Hospitals  for  the  chronically  ill  contained  2,569 
beds  in  1934;  the  new  Welfare  Island  Hospital 
will  provide  1,600  additional  beds  prior  to  the 


types  of  hospitals,  and  shows  the  amounts  that 
will  be  needed  for  "miscellaneous"  buildings  dur- 
ing the  eighteen  years. 

Municipal  Expenditures  for  Hospitals 

Capital  outlays  by  the  city  for  Hospitals  must 
provide  not  only  for  new  facilities  needed  by  the 
expected  population  growth,  but  also  for  the  com- 
pletion of  hospitals  under  construction,  and  for 
obsolescence  of  the  hospital  plant. 

New  facilities  will  require  expenditures  as  shown 
in  Table  56,  but  the  ratio  of  municipal  to  total 
investment  in  all  hospital  facilities  was  about  31 
percent  according  to  the  Hospital  Survey.  As- 


Ncw  Beds  Needed  in  Convalescent  Homes 


6-Year 
Period 

1939-44 

1945-50 

1951-56 


Total  Beds 
Required 

4,054 

4,260 

4,412 


Beds 
Available 

3,597 

4,054 

4,260 


Totals  for  eighteen  years 


New  Beds 
Needed  by  End 
of  Period 

457 

206 

152 

815 


Cost  of 
New  Beds 

$2,194,000 
990,000 
730,000 

$3,914,000 
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suming  that  a  similar  ratio  will  hold  in  the  future, 
the  city  need  expend  only  16.3  million  dollars  the 
first  6-year  period,  8.86  million  the  second,  and 
6.45  million  dollars  during  the  third  6-year  period. 
The  remaining  needs  will  presumably  be  provided 
by  funds  from  other  governmental  and  private 
sources. 

While  the  need  for  hospitals  and  auxiliary 
facilities,  being  based  on  a  slower  rate  of  popula- 
tion growth,  is  less  than  the  requirements  given 
in  the  Hospital  Survey,  there  can  be  little  doubt 
of  the  urgency  of  such  needs.  However,  the  Hos- 
pital Survey  concluded  that  bed  vacancies  of  15 
percent  must  be  allowed  to  take  care  of  transfers, 
emergencies,  the  winter  peak,  cleaning  and  repairs, 
but  it  showed  that  actual  vacancies  varied  from 
zero  in  city  hospitals  to  60  percent  and  more  in 


levels.  At  any  rate  the  more  efficient  use  of 
present  facilities  will  reduce  the  amount  of  money 
that  the  city  would  otherwise  be  called  upon  to 
expend  for  hospitals. 

On  this  assumption  the  staff  shifted  the  outlays 
for  new  hospitals  between  6-year  periods,  as 
shown  in  Table  57,  but  the  eighteen-year  total 
was  slightly  increased;  it  seems  that  current 
trends  will  probably  result  in  a  larger  proportion 
of  municipal  expenditures  for  hospitals.  Accord- 
ingly the  ratio  of  city  expenditures  was  increased 
to  about  one-third  of  the  total  costs  given  in 
Table  56. 

Completion  of  Hospitals  for  which  partial 
authorizations  were  contained  in  the  1937  Capital 
Outlay  Budget  will  require  capital  expenditures 
of  5.66  million  dollars,  according  to  staff  analyses, 


New  Beds  Needed  in  Hospitals  for  the  Chronically  III 


New  Beds 

6-Year  Total  Beds                  Beds                Needed  by  End  Cost  of 

Period  Required                 Available                  of  Period  New  Beds 

1939-44  7,300                        4,169                        3,131  $17,220,500 

194S-S0  7,660                        7,300                          360  1,980,000 

1951-56  7,940                        7,660                          280  1.540,000 

Totals  for  eighteen  years                                                  3„771  $20,740,500 


some  proprietary  and  voluntary  hospitals.  Ac- 
cordingly the  Survey  suggested  two  substitutes 
for  a  large  building  program:  the  use  for  ward 
service  of  some  of  the  unused  facilities  now  as- 
signed to  private  service  in  voluntary  hospitals 
that  care  for  public  charges;  and  the  use  for  public 
charges  of  more  of  the  properly  equipped,  suit- 
ably organized  and  partially  unoccupied  voluntary 
hospitals.  It  might  also  be  possible  to  move 
patients  to  hospitals  operated  by  other  government 


to  provide  the  additional  beds  in  municipal  hos- 
pitals assumed  as  available  in  this  study. 

Obsolescence — The  entire  Hospital  plant  was 
28  percent  depreciated  in  1934  according  to  the 
Hospital  Survey.  It  might  be  expected  that  con- 
siderable expenditures  will  be  necessary  to  keep 
the  municipal  hospitals  up-to-date.  Since  land 
does  not  depreciate  and  the  Charter  apparently 
permits  the  expenditure  of  capital  funds  for  equip- 
ment in  buildings  only  when  first  constructed,  but 


TABLE  56 

Estimated  Costs  of  All  Needed  New  Voluntary,  Proprietary  and  Governmental  Hospitals  and  Miscellaneous  Buildings 

(Figures  in  Millions  of  Dollars) 


Facility 

1939-44 

1945-50 

1951-56 

18-Yeair  Total 

General 

3.290 

17.672 

12.784 

33.746 

Mental 

11.160 

3.328 

2.475 

16.963 

Tubercular  &  Acute 

14.856 

2.472 

1.824 

19.152 

Convalescent 

2.194 

0.990 

0.730 

3.914 

Chronic 

17.220 

1.980 

1.540 

20.740 

Totals- 

48.720 

26.442 

19.353 

94.515 

Miscellaneous — 

4.730 

2.608 

1.897 

9.235 

Grand  Total— 

53.450 

29.050 

21.250 

103.750 
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TABLE  57 

Estimated  Municipal  Expenditures  for  Hospitals 

(Figures  in  Millions  of  Dollars) 

Facility 

1939-44 

1945-50 

1951-56 

18-Year  Total 

Old  projects 
New  projects 
Obsolescence 

5.66 
7.81 
11.30 

13.35 
12.70 

13.10 
14.05 

5.66 
34.26 
38.05 

Totals  — 

24.77 

26.05 

27.15 

77.97 

excludes  replacements  or  repairs,  the  staff  based 
its  obsolescence  estimates  on  the  investment  in 
buildings  alone.  While  the  investment  in  munici- 
pal hospitals  was  about  120  million  dollars,  the 
net  for  buildings  was  over  86  million,  and  with 
additional  expenditures  since  1935  the  building 
investment  is  estimated  at  94.4  million  dollars  as 
of  1939. 

For  the  purpose  of  this  study  the  useful  life  of 
hospital  buildings  is  taken  at  50  years.  On  the 
94.4  million  dollar  investment  in  city  hospital 
buildings  this  depreciation  factor  would  call  for 
$11,300,000  during  the  first  6-year  period. 

During  the  first  6-year  period  the  capital  out- 
lays given  in  Table  57  would  add  13.47  million 
dollars,  but  buildings  alone  would  account  for 
only  11.45  million  dollars.  Hence  the  investment 
in  buildings  would  total  105.85  million  dollars  by 
1945  and,  at  2  percent,  $12,700,000  would  be  re- 
quired during  the  second  6-year  period  for  obso- 
lescence. 

During  the  second  6-year  period  the  expendi- 
ture shown  in  Table  57  would  add  13.1  million 
dollars  to  the  hospital  investment,  but,  excluding 
land  and  equipment,  only  11.35  million  dollars 
would  go  for  buildings.  On  this  basis  the  cumu- 
lative building  investment  would  amount  to  117.2 
million  dollars  by  1951  and  the  2  percent  de- 
preciation allowance  would  call  for  outlays  of 
$14,050,000  in  the  6  years  1951-56. 

The  Suggested  Capital  Program  for  Hospitals, 
that  will  presumably  meet  the  indicated  needs,  is 
summarized  in  Table  57. 

Old,  new  and  obsolescence  hospital  projects  will 
require  outlays  of  nearly  25  million  dollars  the 
first  6-year  period.  During  the  second  and  third 
periods  new  and  obsolescence  projects  call  for 
total  expenditures  of  about  26  and  27.1  million 
dollars,  making  an  eighteen-year  program  of  ap- 
proximately 78  million  dollars  for  Hospitals. 

HEALTH  DEPARTMENT 

General  health  facilities  are  not  subject  to  a 
similar  analysis.     They  cannot  be  related  so 


directly  to  populations,  to  number  of  beds  or  to 
other  tangible  units.  Much  depends  upon  the 
amount  of  service  demanded.  Specifically,  how  far 
shall  the  city  go  in  providing  clinics,  analytical 
laboratories,  and  preventive  medicine  campaign 
offices  and  equipment?  The  types  of  health  build- 
ings needed  are  not  entirely  standardized.  In  New 
York  there  are  four  types:  Health  centers,  baby 
health  centers,  laboratories,  and  administrative 
quarters. 

The  recent  building  program  has  brought  the 
health  facilities  more  up-to-date  than  they  had 
ever  been  before.  With  the  WPA  the  depart- 
ment is  now  working  on  12  new  baby  health  sta- 
tions which  are  at  various  stages  of  construction; 
two  other  new  ones  had  been  provided  by  the  fall 
of  1937,  and  another  was  provided  through  a  re- 
modeling job.  In  the  three  prior  years  10  others 
had  been  provided  with  new  quarters.  The  pro- 
gram is  a  continuing  one,  which  should  have  as 
its  aim  the  supply  of  city-owned  buildings  for  as 
many  of  the  baby  health  centers  as  will  benefit 
thereby. 

Eleven  new  general  health  centers  had  recently 
been  built,  or  were  building  in  September,  1937, 
and  two  new  district  centers  had  been  provided 
through  renovation  of  old  buildings.  The  research 
laboratories  have  been  provided  recently  with  a 
new  building  and  with  a  renovation  of  an  old  one. 
In  1935,  with  the  opening  of  the  new  municipal 
building  for  the  Departments  of  Hospitals,  Sanita- 
tion and  Health,  new  quarters  were  provided  for 
administrative  work. 

The  19  cents  per  capita  spent  in  1936  on  health 
facilities  cannot  continue  without  unnecessarily 
penalizing  other  programs.  If  the  per  capita  in- 
vestment of  the  city,  both  in  lean  years  and  in 
the  recent  "health  boom,"  be  averaged,  an  index  is 
obtained  which  appears  reasonable.  On  this  basis, 
about  3  cents  per  capita  seems  necessary  for  each 
of  the  next  eighteen  years.  This  per  capita  index 
indicates  outlays  of  $1,430,000  during  the  first 
6-year  period,  $1,510,000  for  the  second,  and 
$1,640,000  during  the  third  6-year  period.  With 
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a  small  amount  of  Federal  or  State  aid  it  is  be- 
lieved that  these  expenditures,  which  wouild  total 
$4,580,000  during  the  next  eighteen  years,  wiM 
take  care  of  necessary  expansion  and  the  small 
amount  of  obsolescence  to  be  expected  prior 
to  1957. 

WELFARE  DEPARTMENT 

Factors  affecting  welfare  needs  must  be  con- 
sidered in  addition  to  the  general  factors  affecting 
health  and  hospital  needs.  Insanity  and  intem- 
perance, divorce,  separation  and  illegitimacy,  de- 
partmental policies  concerning  care  of  dependents 
by  private  agencies,  and  the  proportion  of  costs 
which  relatives  will  shoulder,  are  all  factors.  Insti- 
tutions not  now  under  control  of  the  Department 
of  Welfare  may  be  placed  there,  and  the  Depart- 
ment may  be  relieved  of  some  of  its  present  duties. 
In  this  study  all  facilities  used  for  the  conduct  of 
the  Department's  present  activities  are  included  in 
the  estimate  of  future  needs. 

Welfare  activities,  aside  from  clerical  and  ad- 
ministrative work,  are  chiefly  concerned  with  the 
housing  of  blind  and  dependent  children,  homeless, 
and  non-settled  adults  and  children,  and  the  oper- 
ation of  a  camp  for  unemployed  and  homeless  men. 

The  Welfare  Department  now  maintains  a  store, 
a  laundry,  fire  apparatus,  a  chapel,  a  heating  plant, 
a  cannery,  hospital  equipment,  and  homes  among 


its  miscellaneous  facilities,  as  well  as  various  home 
relief  offices. 

Any  sudden  increases  can  probably  be  made  up 
by  boarding  more  dependents  with  private  institu- 
tions, or  renting  additional  administrative  quar- 
ters. For  the  rest  a  construction  program  calling 
for  annual  expenditures  of  eight  cents  per  capita 
should  be  sufficient  for  future  needs.  This  is  the 
average  per  capita  outlay  in  the  years  1924-1936 
and  would  allow  $3,800,000  during  the  first  6-year 
period,  $4,000,000  in  the  second,  and  $4,100,000 
for  the  third  6-year  period.  Of  the  eighteen-year 
totals,  amounting  to  $11,900,000  about  one-half 
will  probably  be  needed  for  replacements  and  re- 
conditioning of  depreciated  property  and  the  bal- 
ance for  such  new  construction  as  may  be  neces- 
sary. 

SUGGESTED  CAPITAL  PROGRAM  FOR 
"HEALTH" 

On  the  basis  of  this  study,  future  needs  for  per- 
manent "Health"  improvements  can  be  met  by 
the  expenditures  suggested  in  Table  58  totaling 
$94,450,000  for  eighteen  years.  The  nature  of  this 
study  suggests,  however,  that  such  outlays  will 
probably  provide  for  only  the  most  urgent  needs. 
In  this  sense  the  suggested  program  may  be  con- 
sidered a  minimum  schedule  for  hospital,  health 
and  welfare  projects. 


TABLE  58 

Costs  of  Desirable  Health  Improvements 

(Figures 

in  Millions  of  Dollars) 

Department 

1939-44 

1945-50 

1951-56 

18-Year  Total 

Hospitals 

24.77 

26.05 

27.15 

77.97 

Health 

1.43 

1.51 

1.64 

4.58 

Welfare 

3.80 

4.00 

4.10 

11.90 

Totals  — 

30.00 

31.56 

32.89 

94.45 

Public  Buildings  and  Miscellaneous 


This  study  attempts  to  ascertain  the  probable 
future  expenditures  required  to  provide  for  nec- 
essary new  and  obsolete  Markets,  Libraries, 
Museums,  Courts,  Administrative  Buildings  and 
Miscellaneous  capital  projects  during  the  eighteen 
years  1939-56,  inclusive.  Since  most  of  these 
facilities  are  directly  related  to  the  city's  gross 
population,  future  needs  were  predicated  upon  past 
average  per  capita  expenditures.  Other  factors, 
including  administrative  policy,  will  affect  the  de- 


mand for  such  services,  but  it  was  not  possible 
to  undertake  studies  that  might  indicate  the  extent 
of  such  demands.  Consequently  the  per  capita 
method  offered  the  only  reasonable  basis,  and  is 
believed  to  reveal  the  probable  expenditures  that 
will  cover  minimum  needs. 

In  this  chapter  the  total  expenditures  are  con- 
sidered under  each  heading  and  the  amounts  in- 
dicated to  cover  depreciation  of  all  these  facilities 
are  treated  as  a  group  at  the  end  of  the  chapter. 
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This  treatment  was  necessary  because  separate 
figures  on  each  agency  for  investment  or  assessed 
value  were  not  readily  available. 

MARKETS 

In  the  thirteen-year  period  1924-36,  an  average 
of  20  cents  per  capita  was  expended  upon  markets 
each  year.  This  past  average  outlay  indicates  that 
9.5  million  dollars  will  be  needed  during  the  6-year 
period  1939-44;  for  the  second  6-year  period  10 
million  dollars  will  be  required;  and  in  the  six 
years  1951-56  market  needs  will  call  for  10.4 
million  dollars  of  capital  funds.  On  this  basis  the 
eighteen-year  total  would  be  $29,900,000  for  both 
new  and  replacement  projects  to  take  care  of 
obsolescence. 

LIBRARIES 

Libraries,  including  the  Brooklyn,  Queens  and 
New  York  Public  Libraries  and  their  branches, 
received  outlays  of  city  funds  for  permanent  im- 
provements that  averaged  4.2  cents  per  capita  per 
year  during  1924-36.  On  this  basis  future  capital 
expenditures  would  be  as  follows:  1.99  million 
dollars  for  the  six  years  1939-44;  during  the 
second  6-year  period,  2.1  million  dollars  would  be 
needed;  and  in  the  six  years  1951-56  outlays  of 
2.19  million  dollars.  The  eighteen -year  allowance 
that  would  presumably  provide  for  both  new  and 
replacement  needs  would  amount  to  $6,280,000 
for  public  libraries. 

MUSEUMS 

This  group  includes  the  American  Museum  of 
Natural  History,  Brooklyn  Institute  of  Arts  and 
Sciences,  Metropolitan  Museum  of  Art,  New  York 
Botanical  Garden,  New  York  Zoological  Society 
and  the  Staten  Island  Zoo.  During  the  thirteen 
years  1924-36,  the  city  expended  an  average  of 
9  cents  per  capita  each  year  for  permanent 
"museum"  improvements. 

Assuming  that  this  past  average  will  provide 
for  the  most  urgent  needs,  for  both  new  and  re- 
placement projects,  museum  expenditures  would 
amount  to  4.27  million  dollars  the  first  6-year 
period;  4.50  million  dollars  the  second;  and  4.69 
million  dollars  the  third  6-year  period;  or  an 
eighteen-year  total  of  $13,460,000. 

COURTS 

Under  this  heading  are  included  all  court  build- 
ings for  which  the  city  is  required  to  expend 
capital  funds.  In  the  period  1924-36,  permanent 


court  improvements  averaged  20  cents  per  capita 
per  year.  On  the  supposition  that  a  similar  per 
capita  outlay  will  provide  for  all  court  needs,  9.5 
million  dollars  will  be  called  for  during  the  first 
6-year  period,  10  million  dollars  the  second,  and 
10.4  million  dollars  in  the  third  6-year  period.  On 
this  basis  $29,900,000  will  be  required  over  the 
eighteen  years  1939-56  for  Courts. 

ADMINISTRATION  BUILDINGS 

This  group  comprises  all  public  municipal  build- 
ings not  elsewhere  included  in  the  Mayor's  Com- 
mittee Studies.  As  nearly  as  the  staff  can  de- 
termine, 21  cents  per  capita  was  the  annual  aver- 
age expenditure  for  such  projects  in  the  thirteen 
years  1924-36. 

On  the  assumption  that  this  past  average  will 
provide  sufficient  funds  to  take  care  of  depreciation 
and  replacements,  as  well  as  new  projects,  the 
eighteen-year  allowance  would  total  $31,570,000. 
Of  this  total,  10-million  dollars  would  be  scheduled 
for  the  first  6-year  period;  10.57  million  dollars 
the  second;  and  11  million  dollars  during  the 
third  6-year  period. 

MISCELLANEOUS  PROJECTS 

These  projects  include  the  several  types  of 
capital  projects  that  could  not  be  otherwise  classi- 
fied, as  well  as  some  of  the  authorizations  (for 
personnel  engaged  in  design  and  supervision  of 
permanent  improvements)  that  were  deducted 
from  the  expense  budget  in  the  Finance  Study 
because  they  were  paid  from  capital  funds.  Dur- 
ing 1924-36  the  city  spent  an  average  of  43  cents 
per  capita  per  year  for  these  miscellaneous  im- 
provements. 

On  this  basis  the  staff  estimates  that  20.44 
million  dollars  will  be  needed  the  first  6-year 
period;  21.53  million  dollars  the  second;  and  22.52 
million  dollars  the  third  6-year  period.  The 
eighteen-year  allowance  for  miscellaneous  projects 
would  then  aggregate  $64,490,000. 

SUGGESTED  CAPITAL  PROGRAM 

As  a  result  of  these  estimates,  the  staff  suggests 
the  capital  program,  summarized  in  Table  59,  for 
Public  Buildings  and  Miscellaneous  projects. 

As  already  mentioned  these  allowances  are  pre- 
sumed sufficient  for  depreciation  and  obsolescence 
and  for  new  projects  that  may  be  required  as  a 
result  of  the  city's  expected  growth. 

Staff  analyses  indicate  that  the  1938  assessed 
value  of  city  properties  enumerated  in  Table  59 
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was  nearly  88  million  dollars  exclusive  of  land. 
If  a  depreciation  factor  of  2.5  percent  is  con- 
sidered ample  to  cover  all  obsolescence  and  re- 
placements, the  entire  plant  could  be  rebuilt  or 
partially  relocated  once  every  forty  years.  At  this 
rate  approximately  40  million  dollars  will  be  re- 
quired during  the  next  eighteen  years  for  de- 


preciation, and  about  135  million  dollars  would 
remain  for  new  projects.  Compared  with  the 
relatively  greater  obsolescence  of  other  groups  of 
structures,  the  40  million  dollar  allowance  for 
depreciation  of  Public  Buildings  and  Miscel- 
laneous projects  is  small,  but  the  obsolescence  rate 
is  believed  conservative. 


TABLE  59 

Costs  of  Desirable  Public  Buildings  and  Miscellaneous  Projects 

(Figures  in  Millions  of  Dollars) 


Facility 

1939-44 

194S-S0 

1951-56 

18-Year 
Total 

Markets 

9.S0 

10.00 

10.40 

29.90 

Libraries 

1.99 

2.10 

2.19 

6.28 

Museums 

4.27 

4.S0 

4.69 

13.46 

Courts 

9.S0 

10.00 

10.40 

29.90 

Administration 

10.00 

10.57 

11.00 

31.57 

Miscellaneous 

20.44 

21.53 

22.52 

64.49 

Totals  — 

SS.70 

58.70 

61.20 

175.60 
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